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THEATRE OWNERS AND PUBLIC APPLAUD THE NEW, STARTLING 


POPULAR SCIENCE COLOR MOVIE 


Did the public like this strangely different, absorbing new Para- 
mount release? From all over the country come the reports of 
branch managers, distributors and exhibitors. ... and the answer 
is unanimously “YES!” 

First of a series produced with the co-operation of POPULAR 
SCIENCE MONTHLY, this Cine-color film has held movie audi- 
ences spell-bound wherever shown. Here the wonders of science 
which few of us ever see are animately revealed upon the screen 
in a gripping, amazing spectacle. 

Never before was there such a picture. If you haven’t caught 
it at your own theatre, jump in the car and tzail it until you do. 
And see the rest of the series; “POPULAR SCIENCE” is a movie 
no reader of this magazine can afford to miss. 
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In This Issue—Hundreds of Fascinating Articles Tell the 


Latest News of Laboratory Discoveries, Scientific 
Triumphs, and Amazing New Inventions 


NEW TOOLS AND 
MATERIALS FOR 


Home- 
Repair 
Jobs 


== ‘against wood decay and 


MOTORISTS WISE 


mites now comes in cans. A nev 
mcentrated wood oll recently mad 
available makes it possible to add years 
of life to any piece of exposed wood Be- 
fg a liquid and containing the natural 
decay-resisting chemicals found in living 
trees, it penetrates deeply into, the pores 
Of the wood surfaces On. which itis 
brushed ‘or sprayed. According 0 its 
manufacturers, it has four times the i 
Sect-illing power of carboic acid, do. 
tot become sticky during hot weather. and 
Will not crack, peel, oF be washed away by 
fain. Tt contains no caustic and therefore 
Will not burn the skin. 


“Makes the Finish 
Last Longer” 


Your car can never get old- 
looking if it is Simonized. This 
remarkable protection fortifies 
the finish against all wear and 
weather, makes it last longer, 
and keeps the colors from fad- 
jing. Even when a finish is dull, 
imoniz Kleener quickly brings 
sparkling glory back again. 
‘And Simoniz keeps it beautiful 
for years. Simonizing is easy, 
safe and economical. It’s what 
all cars need to stay new-look- 
ing. So, for beauty’s sake, 
‘Simoniz your car today. 


READY-MADE WINDOWS 
HAVE ALUMINUM FRAMES 


Preramcaren double-hung window 
units made of aluminum are among the 
latest developments in new building equip- 

Sold completely assembled, even to 
sash cords, pulleys, weights, and 
ripping, they can be installed 

casily by one man. Because of their con- 
Struction, they are light in weight, weath- 

‘up or down with a fin. 
‘pressure. Narrow frames and 
Thullions provide a maximum of light, and 
yearly finishing is unnecessary 


BEVEL CUTTER AIDS IN 
DECORATING WALL BOARD 


Resestmuixc a small plane, a new in- 
expensive bevel cutter makes it easy for 
anyone to decorate insulating-board panels 
used on walls or ceilings, Having two 
easily adjusted razor-edge blades, it can be 
used to make almost a dozen’ different 
types of V cuts, bevels, and grooves in 
cither straight-line or ‘circular designs 
Perfect circles ranging from four to forty: 
tight inches can be cut easily, Also, when 
a simple adjustment is made, the tool 


sens a oat 
sai, The blades are inexpensive ad can 
c repliced a frequently as neceasiy (0 
provide sharp ‘cuting. edges, Ala | 
fan aluminum, the Body of the beveler | 


is both light and sturdy. ‘The resourceful 
home craftsman will find many unexpect 
ced uses for this handy tool, 


Bevel cutter muse, and twosarpleaet its work 


{in decorating wail panels of innulating board 
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PHOTOGRAPHS PRINTED 
ON CANVAS FOR WALLS 


Howe owners who are interested in 
photography can make use of a new proc 
fess to decorate the walls of their dens or 
cellar recreation rooms with giant photo- 
graphs printed on canvas, Using special 
materials, it is now possible to enlarge a 
small negative (0 give a print covering 
many square feet. ‘The photograph, ac 
tually printed on the wall canvas, then 
can be colored or left in its natural black- 
and-white shadings. Striking effects can 
be secured by this method of decoration, 
especially by the use of outdoor panoramic 
views and pictures which contain a great 
deal of action, 


Ou estions 
Sw 
FROM HOME OWNERS 


Q.—We rawrep our window frames 
and sash recently, and now one of the 
windows is stuck so badly it won't bud 
How can I loosen it?—J. H., Baltimore, 
Md. 

‘A.—Tapping the sash, stop strips, and 
stool cap (inside sill) with a hammer gen- 
erally will break the paint film that is 
holding a window fast. Use a piece of 
‘wood to protect the surface 


Concrete for Found 


Q—How much sand, gravel, and ce 
ment should T buy to make enough con- 
crete (0 pour a garage foundation having 
f total volume of 222 cubic feet?—L. S, 
F,, Brooklyn, N. Y, 

‘A—Mixrd in the 1:3:5 proportions 
suggested for foundations, approximately 
4,6 bags of cement, 52 cubic yards of 
sand, and .86 cubic’ yards of pebbles or 


ions 


stone will make one cubic yard of rammed 
concrete. Figured on this basis, your job 
will require approximately thirty-eight 


bags of cement, 4.3 cubic yards of sand, 
‘and seven cubic yards of pebbles or 


Measuring for Wall Paper 
Qn 
| lengths and widths?—R. V. F 
tle, Wash, 
| AmALiTovart singe rolls of ordi 
wall paper usually are eighteen. inche 
| wide and eight yards Tong, they often ar 
| 
| 


ow is wall paper sold—in what 
Jr., Seat 


fold as double rolls—two single rolls 
joined as one. Special papers, such as 
‘duplex, ingrain, and oatmeal,” generally 
fare sold in bolts consisting of three singl 
rolls thirty inches wide and five yards long, 


Beach Rock for a Fireplace 


Q—I cax obtain several truckloads of 
beach rock for nothing. Will this be sat- 
isfactory for use in building a rustic fir 
place in a small cottage?—W, G., Onton- 
gan, Mich. 

A.—Ir tite rock does not contain too 
much sandstone, it probably will prove 
satisfactory, provided it is not exposed 
directly to the open flame. To protect the 
stone, line the entire fire box with fire 
brick’ or ordinary hard-burned brick, the 
latter being the Tess expensi 
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Grouse Hae, starring in Warner He 


“The smartest 


2 sper” 


Union Leader smoker since 1225 


“ye smoked long enough to 

feel that I know something 
about smoking tobacco. But it 
wasn’t until I tried my first tin 
of Union Leader that I discov- 
ered a dime will buy all the pipe 
pleasure that any expensive 


tobacco mixture can give, Fine 
tobacco is fine tobacco no mat- 
ter what the price tag reads, 
and the mellow, old Kentucky 
Burley in Union Leader is tops 
with me. So, why pay more, 
says I. (Greatin cigarettes, too!) 
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Scientists! Stay Away 
From That Kitchen Door 


Is THE newspaper accounts of the recent 
commercial-plane fight to Hawail, mention 
‘was made of a new kind of self-heating canned 
food that was carried by the pilots and crew. 
‘Wit thi teat tof tee, seme, 
rnecesaryto punch 
hole in the can; the 
food obligingly cooks 
self “by "a chemical 
process of some kind, 
find comes out piping 
for, Tat’ efor 
explorers and travelers 
But what's to. keep 
American housewives 
{rom hearing about it? 
‘Our kitchens have al- 
ready been modernized 
fntoplaces where there 
is nothing but a can opener and a stewpans 
Row we can throw away the stewpan. It's 
things like this that make a fellow believe in 
this stuff about a scentific holiday, Let the 
chemists and the rest of them work on some- 


old-fashioned virtues i€ still bas—-K-B, Ja- 
mula, N,V 


Here's Soap Bubble Answee 
In Black and White 


GP, O41, and SS, may not be brillant 
pa eu ny de vm tbe aren of 


{other pubs of Our Reader Say? The 


robles Ho wine sosp Eobble coming 
from dirty water appears rather simple. Wa- 
ter, like any” transparent substanee, when 
broken “up, splits the rays of light) which 
strike it Into all of its frequencies of light. 
ube, being jumbled, will sod all, tie 

to the eye’ at one time. Sinely, 
ESbhtes appear colged to our eyes but a's 
jumbled mixture, the light’ frequencies being 
{in normal proportions, they appear white. The 
‘number of dirt particles in the film of the bub= 
bles isso insignificant that their list rays are 
rot seen by our eyes, The mass of the dict 
pavticies is therefore hidden from ous view by 
the layers of the light-reflecting bubbles —K. 
LB, Elizabethtown, Pa 


Gets Urge to Use Scatpet 
When Frogs Are Croaking 


 aoksx with F.A., of Chicago, thatthe arti- 
cles on microscopy should be’ kept up for 
years to come. I should like also 10 see some 
food articles on dissecting because in the sum- 
mer frogs are plenti- 
ful, we are given 
the proper instructions 
to proceed with such 
Know kt detretve 
and tert: bous 
fan be spent i 
ing it out. The 
Suit of this experime 
tal work is inespen: 
sive, yet it affords a 
waltiable elementary 
knowledge of zodlogy 
and biology. Such articles would aid embryo 
Biologists KH, Ki 
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A Little Oil Soothes 
That Sputtering Lead 
A.HL A, of Eag Harbor, N. J ask how to 


stop molten ead from fy 
(ether exploding) while bong poured fo 


{o cement it firmly to the socket —S.B.K., 
‘Younsstown, Ohio, 


One Last Snake Letter To 
End All Snake Letters 


You city fellers are too gol-durned cynical 
1 just happened to see two letters in one of 
our rece ues, in which readers told of 
‘zaktes swallowing their young, and blamed if 
‘You hadn't decorated the article with a draw- 
ing of a sarpint coming out of a jug. No such 
thing Tm site ofthe fact that oe reader's 
happened forty years ago while the 
‘was more than seventy years back, 1 

an go them ene bett 
tee with something 
saw only five years 


AES dd chopped it in two athe way from 
‘te middle—and then T got the surprise 


ing no less than sixteen baby sakes from six 
to eight inches long, as full of Iife as you 
please, and they began to scatter all four ways 
St once. Now whether the mother snake ac- 


the orgie don da to tow: Bat 
Si ly‘ eth tat they were nde of 
that ty were all fly Yormed Ad 
yea Sly me! 


URW Me Westford Stas 
Sheik's Dilemma Gives Answer 
To Half-a-Horse Problem 

Tx A recent issue of Porviar Scirscr 
Moxrmy, RB. of Bowers, Pa. asks for the 
Solution of the seventeen-horse lesacy” probe 
Tem, “Here is the version T have beard. An 
Arabian sheik died leaving seventeen camels to 
ise divided among bis three sons. One was to 
rceive one half, one to receive one third, and 
‘one to receive one ninth. When they attempt 
fd the division of the camels and found it 
‘would not work, they quarreled. A wise neigh- 
bor, secing how things stood and foresecing 
that a murder might occur, told the sons be 


‘would solve the problem for them. He there- 
‘upon drove one of his camels into the court- 
yard, so that there were now eighteen, He 
then told each son to take his share. ‘The first 
‘took one half or nine; the second took one 
third or six; the third {ook one ninth or two, 
‘The total of these divisions amounting to sev- 
fenteen, the wise man drove his camel back 
‘home ‘and thus endeth the story-—HS.R,, 
Norfolk, Va 


A Voice From Down Under 
Seconds the Motion 


Rraonvo the plea of J.P, Lafayette, Ind, 
{or larger sailboat plans, T would lke to write 
afew lines in support of that idea. A sloop oF 
Yawl, of not lew than twenty-five feet and 
table for two or 

three persons to cruise 
in, would, to my 
‘mind, be" just the 
thing. Sailboats and 
rotor boats are right 
‘enough in, their way 
fand in fairly sheltered 
waters, but for real 
sailing, a good cruiser 
with a decent cabin 
takes a Jot of beating. 
As for” PSM, I 
‘wouldn't be without 

it. The articles on microscopy and radio are 
Gicellent —TALP, Currabubula, New South 
Wales, Australia. 


One Instance Where It's Hard 
To Remain on Top 


Osx of the items which amused me in a 
recent. Our ‘Say column was the 
Problem of which part of a wheel traveled 
the farthest. ‘I wonder how many readers re- 
alc that this question was ergy Joke, 
‘The question was asked in this manner: which 
part of a wheel travels the farthest, the t 
‘be the bottom? The eateh in the question. 
that once the top has moved, it ceases to be 
the top and the bottom is no longer the bot- 
tom=—RT.D,, Toronto, Canada, 


Pastor Solves Tough One— 
No Mercy for Perpetrator 

save been waiting patiently for some fan 
to send in the solution of the problem, sub- 
mitted recently by E. 
TM, to find the ra- 
dius of the base of the 
frustum ‘of a cone, 


eee 
Sasa: 
en 
rac tabs need acd papel 
Jas let's equal the fads of the base es 
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‘three. Formulate an equation for the volume 
‘of the fru cum, square it, aod differentiate. 
‘This will give an equation of the fifth power. 
Get acquainted with Horner (not hetle Jack 
cof nursery fame), apply his hocts-pocus on. 
Solution of higher equations, aad pranto—out 
‘Comes 18.81395. Add three and you have the 
quiver. Simple; se?—Rev. SV, Aton, 


Advocates Saving Wear 
And Tear on Car Owners 


TL nave a suggestion which T hope reaches 
the attention of some attomodive eraizeer ot 
Souses the Inventive mind of one of the cole 
Uinns feaders.Pre- 


some aling part 
Bf the motor. From 
this “point. on, the 
hoodstasing becomes 
more equet Tamale 
ing these repair, You 
not only ve whe 
able to diagnove 
Trouble but also to solve the riddle of how to 
Het Into a working postion to remove a belt 
fr adjust a set screw, Being a contortionist 
‘might help but even then the odds are against 
{Your coming through with hands abd temper 
seated Why doen't Some tev sa 
jure oul a common senue layout for 8x at 
temobile motor?—C.lL, East Orange, NJ 


If Wheelbarrows Had Motors 
It Might Be O. K. 


AS 4 subscriber of many. years to your 
joural, T appreciate your walhwaten, das 
trated articles on a. very wide range of su 
jects. Tam distressed, however, at some of 
Your articles on that ‘detestable practice of 
ivsecton." Apart fom the moray’ of ii 
it worth the millions of dollars that have been 
spent on it? For instance, after fifty years 
‘of cancer-research work along these lines the 
results have been ‘il. ‘The mortality from 
cancer has increased apd they contiaue to 
‘waste time and money in vivisection work. I 
reckon it is just as reasonable to aak Gus to 
experiment on a wheelbarrow in order to find 
‘out what is wrong with your car as it is to 
‘experiment ona mouse to find a cure for 
cancer in human beings—B.MeK., Geelong, 
‘Australia 


Here's a Recipe to Keep Your 
‘Hunt-and-Panch’ Machine Going 


T wrap in a recent jue that RLY., Smith- 
ville, Ohio, wants an article on repairing type- 
wniters. No doubt, many readers would lke 
to know how to keep their “hunt-and-punch 
machines going. The following may prove to 
bea helpful Brst-aid 

int. Whenever the 
tops of the letters 
print faintly, or do 
not make. the same 
Impressions as the bot 
toms, the trouble may 
‘exist in the roller'oF 
in the elevation of the 
carriage. AS a first 
suggestion, clean the 
foller with wood aleo 
hol until the rubber 


Cedure falls, raise the shift Key a little and 
‘uke impressions on the roller with the keys 
Whatever height the shift key is raised in or- 
der to make even impressions, make necessity 
‘adjustments on each end of the cartiase {oF 
shift key.—J.CF., Zanesville, Ohio. 
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Reader Goes Statistical 
And Gives Us Some Figures 


A punuucariox of between 300 and 400 
ages, with a separate section for each of 101 
different. subjects ranging from celestial me- 
chanics to the fundamentals of sewing, in 
addition to the present contents of PSM., 
Should satisfy all your readers. The sections 
could be separated by blank sheets so that 
‘squeamish reaters would not be forced into 
Contact with any distasteful item. This con 
‘lusion was reached alter two days’ research, 
Uroush Our Readers Say in two dozen issues 
fn which I found that there were requests for 
items covering 102 different subjects ranging 
from the construction of seemographs and 
‘X-ray apparatus to the strange habits of fish, 

‘nitmal dissection. ‘The tread of scientific 
Interest, as sell as the wide circulation of 
Porvtar Sctexce Moxtatx, is shown by 
‘the fact that readers from 347 cities in this 
country and from twenty-five foreign coun- 
tries were represented im the twenty-four 
copies of the mazazine mentioned above 
SVE, East Cleveland, Ohio. 


Cutting Corners Leaves 
Ensign All At Sea 


TW. of New York, in his solution to HLM. 
of Utica, Mich,, overlooked many’ passbii- 
tes in making a receptacle by cutting the cor- 
ners out of a square of tin so thal, when 
shaped, it'would hold the maximum volume. 
T have drawa tio possible shapes which are 
{far from the solution but which give a volume 
greater than 482 cubic inches. ‘There are an 
Tatinite number of shapes that could be made 
which would give a greater volume by eut= 
ting the right shapes out of the corners. ‘To 
fet the emt solution is necesary to St up 
fan integral equation 

in calculus in terms of 
the dimessions and 
the volume and the 
fighteen inches a6 the 
limit “of ‘the square; 
the solution ofthe 
roots to be such that 
the volume reaches 
‘maximum as amit. 
‘Attention is called to 
the intersection of two 
curved surfaces and 
the laying out of the 
proper curves for the cutting 
to complete the solution. Thi 
brain trusters—Ensizn CA 
spp. 


Don't Be Scared To Tackle 
That Dust-Covered Organ 


Ye cto A.D.C. of Detroit asked for an ex 
planation of organ principles. Hundreds of 
these musical instruments ate gathering dst 
in attics because of some minor ailments. T 
have one in which T'am installing modem 
lectrical action. "There is 2 considerable dif- 
ference inthe method of producing sound i 
the two types of erzans. The reed organ em- 
bodies the same principle as the harmonica. 
‘The sound-producing unit i a brass or bronze 
longue which vibrates whea air drawn 
throuzh the marrow space between it and the 
brass frame to which i & attached ‘The pipe 
‘ofzan works on the principle of a whistle. 
‘The air is blown through a narrow opening 
(roouth) at the foot of the pipe, and avainst 
the upper edge (lip) of the opening, this pro- 
‘ducing vibration of the air coluann in the Body 
(of the pipe. A little investization behind the 
back of a reed organ will reveal what makes 
it tick”. Don't let it scare you. One fact that 
is not generally known is that a reed organ 
‘Works on a vacuum rather on a pressure prin- 
‘ple as the pipe organ does. The reservotr of 
the former is exhausted of air by a foot bale 
lows or blower, which action draws alr in 
throush the reeds while the reservoir of the 


TD teave to 
5S. Miss. 


latter is Silled with air under pressure which, 
in tura, blows out through the pipes-D.W. 
L, Westbrook, Me. 


Gus Gets a Fan Letter 
From Far-Off India 


As a regular reuler of Porvtax Somser 
Morini ask leave to draw Your atten 
ton tothe following Tm very much 
‘Sted in your masarise, partially inthe are 
{ile on letricty and 
rain practice 1 ke 
{O read antics which 
fie cicuteal spree: 
ie appara 
tis, Suet a8 the eee= 
tte door ‘chime and 
Uansformers Twist 
You would write about 
fa toe the 
farm of dialogue jst 
"Gun Witton talks 
Boat motor mechan: 
ies. Gus and hia Model 
‘Garage are Sery popular arpong our friends 
ere“R'N, ‘Blaavnagar, Tn. 


He's a Persistent Bird; 
You'd Better Let Him In 


moe as a month now shadows 
ing robin has been trying to peck is Way 
through the round-Aoor ‘windows of Our 
ete: A rr cr We at a 
seven every morning and begins a serie. o 
power dives that end in headlong crashes into 
fee window pane, This keeps up unt dark, 
(Closing the shutters does litte good, He mere: 
Iy goes to another window or transfers his. at= 
thck to the crom-ilits of the abutters. Wil 
‘onne bird-foving reader tell me what this red- 
Bret i tying oda a Guetion of which 
will give out it the robi'y head or my Wine 
mae WW Montclair, N. J 


Says One Skipper to Another, 
Here's How and Happy Sailin’ 


T man CEE: questions about sallboats in 
4 recent iste and, being the skipper of a star 
‘Gamer, Tam eager to help him. Here are my 
answers to his questions: 1, The best running 
fights fora snipe-class boat are those obtained 
bby using a two-color flash light which i ate 
tached to the mast by a patented A 
Genoa jib is an overgrown jib which reaches 
from the head of the mast and overlaps the 
‘mainsail about one quarter of the way. 3. The 
test fale is piece of aby bunting fas; 
tened to the head of the mast. 4A block and 
tackle 1s the only method to relieve pull on 
the main or say other sheet. 6. Marine paints 
‘can be mixed at home. 6.11 you intend to mix 
‘your own paint, the first thing is to decide on 
the kind of botfom vou want. Then consult a 
szoed painter” After (he bottom, the ides come 
euily! Happy stilin IRE, Macatawa, Mich, 


He Gets Chased Outdoors 
But Asks for More Reading 


I xovtex that a letter appears occasionally 
in Our Readers Say column compisining about 
the absesce of articles on certain subjects. T 
have a complaint to 

make but T believe it 
Ean unusual one. My 
‘complaint fs that your 
magazine 


bodily, Nevertheless, 1 
aim wiling to endure the fate of a martyr— 
EV, New York City. 


A FUTURE QUEEN OF THE SEAS 


This is how Britain's new wonder liner, the Queen Mary, 
looked to a squadron of bombing planes that flew recently 
over Clydebank, Scotland, where the ship is being completed 
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*NEW GOVERNMENT PROJECT 
TO REALIZE AGE-OLD DREAM 


Electricity from 


‘The giant tide of Passamagao 
ern tip » i vivi 
Shotofrapke takes at Eastport only a few houre apart 


[The range of the tide at Eastport is sometimes as much 
as twenty-eight feet. This is the force that Uncle Sam 
_ will harness to generators in the newest power project 


Ocean’ Tides 


FEW weeksago, President Roosevelt an- 
nounced his approval of the $36,000, 
000 project for harnessing the ti 
of Passamaquoddy ‘Bay, in Maine, 

In less than three years, an age-old dream will become a 
reality. Generators, with a capacity of 200,000 horsepower, will 
spin in the grip of the world’s highest tide, furnishing electric 
Current for homes, farms, and factories, tapping the vast, in- 
exhaustile power of the sea 

‘Almost exactly half way between the equator and the north 
pole. where the coastline of Maine juts farthest to the east, the 
work is already beginning. Under the direction of Major Philip 
B. Fleming, U. S. Army engineer, 14,000 men will rear great 
barricades of earth, armored with rock, across the mouths of 
Cobscook Bay. They will pour in 15,000,000 cubic yards of 
earth, 6,000,000 cubic yards of rock and 700,000 cubic yards of 
concrete to form the five huge dams of the project 

Planted of a solid bottom of shale and clay, these bart 
will range from thirty-Sve to 150 feet in height and will have 
2 total length of 14,000 feet. A navigation lock will admit ships 
to the inner basin and massive, vertical-lift sluice gates will 
discharge half a million cubic feet of water a second when the 
ebbing tide drains the inner area. Power will be produced only 
‘on the incoming tide. 

‘As this water surges into the Bay of Fundy and reaches 
Passamaquoddy Bay, its level will rise rapidly above that in 
the Cobscook basin. When there is a five-foot diference, draft 
tubes leading to the generators will be opened. Sea water, roar- 
ing down them, will spin the great turbines and pour out into 

the basin beyond. This area is nearly twice 
that of Manhattan Island. ‘The water, 
‘Pouring through the draft tubes while the 


By 
Edwin Teale 


Survey. Tes complicated. mechanism 
‘eaoges, saves complicated caleulations Iti 


tides are reaching their peak of from 
eighteen to twenty-three feet and subsid- 
ing again to the five-foot point, will raise 
the water level in the basin two or two 
and a half feet. When the difference be- 
tween the level of Passamaquoddy Bay 
‘and the basin is less than five feet, the 
generators will be shut down. Efficiency 
with less than a five-foot head is too small 
for practical operation, 

‘At low tide, the sluice gates will rise 
and the excess water in the basin will rush 
back into the sea. Thus, for two seven-hour 
periods a day, the generators will be hum= 
‘ming; for two five-hour periods, they will 
be silent. 

‘These times of work and inactivity will 
vary from day to day, Asthe reader knows, 
the tide is produced by the gravitational 
pull of the moon. As the moon passes its 
4enith approximately fifty minutes later 
ach night than on the preceding night, 
the ebb and flow of the tide varies accord- 
ingly. This fact has been the stumbling- 
ie jibe lar le cpa 
projects. 

Unless a hydroelectric plant ean produce 
current when it is needed most, it is of 
little value. And with high tide’ and the 
peaks of production varying from day to 
day, the demand for current might come 
when the generators 
were shut down, and the 
plant might be’ running 
full-blast when the de- 
mand was almost il 
‘Some method of storing 
up excess power is vital 
to the scheme, 

‘To accomplish this, 
‘an. ingeniously simple 
plan will be put in op- 
eration at Passama- 
‘quoddy Bay. High-ten- 
sion lines will carry ex- 
cess electricity during 
peak production to a 


WHERE POWER WILL BE GENERATED 

ie drawing of the proposed power house 
sm that” will convert the high tes of 
the Pansamaquoddy Bay region Inte elecriity 


Be 
3 


10 


edicting machine evolved by the U, 8. Coast and Geodetic 
sd pulleys. dials and 
‘caly mackinest taking 


huge, pumping. sta 
at Haycock “Harbor, 
fifteen miles away. 
Here, pumps that are 
rated at 180,000 horse- 
power will force water 
from the ocean into a 
15.000-acre reservoir, 
130 feet above the level 
of the sea. When the 
tide power generators 
are inactive and current 
is needed, this water 
will be permitted to 
rush back to the ocean 
through penstocks, 
whirling turbines and 
producing electricity. 
Through this simple 
procedure, electric 
power will be stored up 
as water power and 
turned back into elec- 
tric power at wil. 
‘Eventually, this res- 
exvoir may not be need- 
ed. The present devel- 
opment lies entirely within American 
territory. Later, it may be expanded into 
aan international project, damming off the 
Upper end of Passamaquoddy Bay, which 
lies in Canadian waters, to form a second 
basin vith an area of nearly 100 square 
miles. It would be filled at high tide, the 
difference between its water level and that 
of Cobscook Bay permitting the steady 
production of current. With this upper pool 
filled at each high tide, and the lower pool 
‘emptied at each low tide, regular, twenty 
Four-hour-a-day production of electricity 
willbe possible. 
Ever since the days of King Canute, the 
tide has symbolized untamed, iresistible 
force, In many lands and at various times, 
tien have dreamed of putting its power to 
work. And no tide in the world has stirred 
the imagination more than the giant ebb 
and flow in the Bay of 
Fundy. In the spring, 
it reaches a height of 
fifty feet, topping the 


SF nateR TREN 


famous tide of Port Gallegos, Argentina, 
by nearly fourteen feet. 

Even stranger is a fantastic waterfall 
which cascades upstream in the St. John 
River. A few miles above the Bay of 
Fundy, the St. John passes through a nar- 
row, rocky gorge. Beyond, the river bed 
widens into a natural basin. When the in- 
coming Fundy tide rolls up the river, the 
volume of water is too great to ‘pass 
trough the gorge. It piles up on the down- 
stream side, rising higher and higher until 
it forms a ‘waterfall that flows upstream 
Until the tide turns, Then the reverse hap- 
pens. The water in the basin above the 
gorge piles up and produces a waterfall 
dropping in the downstream direction. For 
six hours, this waterfall made by the tides 
flows upstream and for six hours dow 
stream, Frequently, it reaches a height of 
twelve feet. 


'N measuring the tides, the U. S, Coast 

and Geodetic Survey employs automatic 
gauges. A float, rising and falling in a cyl 
Inder, moves a pencil along a graph sheet 
revolved by clockwork to record the ups 
and downs of the tide. For the delicate 
work of predicting the tides, the scienti 
have devised an involved “mechanical 
brain"—an immense mechanism of cogs 
and pulleys, dials and gauges. It is the only 
‘one of its kind in the world, 

‘The records of the Washington experts 
show that the height of the tide varies 
widely at different points along the same 
coast. At Boston Harbor, for instance, the 
height of the tide is about ten feet. Less 


Drawings by 
BG. SeisistaD 
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HARNESSING 
THE TIDE 
This map shows the 
f Pazeamaquoddy Bay 
‘tha Cobscook Bay wil 
tel scpaated, and ie 
rater wilt be. pumped 
fay" source Of power 


than 100 miles to the south, at Nantucket 
Island, it is hardly more than one foot, 
hile 400 miles to the north, in the Bay of 
Fundy, it is the greatest known, fifty feet. 

‘The man responsible for the plan to 

harness the gant Fundy tides at Passama 

juoddy Bay is Dexter a civilian 
Rydrockectrie engineer, ‘He will be asso: 
tiated with Major Fleming in carrying the 
idea to completion. In a Washington, D. C., 
club, the other day, Cooper told me the 
fascinating story which lies behind the 
project. 

Th 1919, on his return from installing 
hydroelectric plant in the Andes Moun- 
tains of South America, he was taken il 
During his convalescence, he spent several 
‘weeks on Campobello Island, in Passama- 
quoddy Bay. With nothing to do, Cooper 
spent whole days watching the tides swirl 
past the island. He calculated the billions 
of horsepower going to waste. As a sort of 
hobby, he began imagining ways of putting 
the rising and falling water to work. In the 
end, he became convinced of the entire 
practicability of harnessing the Fundy tides. 

With his brother, Col. Hugh L.. Cooper, 
the man who directed the work at. Muscle 
Shoals in Alabama and who built the great 
Dnieperstroy hydroelectric plant in Rus- 
sia, he had carried out engineering projects 
in various parts of the world. As a trained 
‘engineer, he began assembling his data. 

For five years, he worked with a staff of 
helpers. He took diamond-drill borings. He 
surveyed the shore line for 400 miles. He 
set up a laboratory at Eastport, Me., the 
headquarters of the present project, and 
sie Ee ae ed mas ee ak 
satesand loc icately regulate 
Subjected these models to water stresses 
exactly proportional to those of real dams. 
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dine a Coma da rm ech 
‘When he had all his data complete, he 

started out to organize a company’ to 
finance the gigantic undertaking. The eco- 
nomic depression made this impossible, al- 
though a commis. 

sion appointed by 
the Governor of 
Maine reported en- 
thusiastically on 
the 


a quirk of 
fate, another man 
who also had 
watched the tides 
from the shore of 
Campobello (Con- 
tinued on page 92) 


‘The dotted line indicates the fature location of one of the dams of the Pastamaqueddy provect, 
stretching between Estes Head on Moose Inland, and Trest Toland, which is seen inthe distance 
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Rison Murders Solved 


Higwia in 


By WiLt1AM WoLF 


1. MEN were sentenced to 
‘death early this year in India for 
‘murder in which plague germs 


were rubbed into a pin-prick on 
the vietim, Described as an “unparalleled 
example of diabolical ingenuity” at. the 
trial, the murder method added another 
means of poisoning to the already long list 
Crime investigators encounter. 
Fascinating because they usually are 
commited with cold pre 
mon to other slayings, po 
fer to the new type of scientific detective 
ideal cases in which to employ analytical 
‘methods. With few exceptions, such 
ders are solved in the laboratory wi 


enough, but it is the science of toxicology 
Drought to a high state of development at 
the Philadelphia College of Pharmacy and 
Science. ‘Through it, the cunning of the 
oisoner is pitted against the skill of the 
analytical chemist and the murderer stands 
‘8 poor chance of winning, 

"The clever devices employed in slaying 
with drugs and chemicals reveal that pois- 
coning often is a deadly art. Unlike slaying 
with the knife or gun, poisoning offers a 
wide choice of vehicles in which to convey 
the death-dealing agent. The poisoner, ia 
addition, is almost invariably of a higher 
‘mental type than the gunman or thug. For 
that reason, America can expect an. in- 
crease in the number of poison murders, 


2 


1 Hak containe macerated portions of the viscera 
Dolton victim Tein being ditlled for tens to detert polaon 


since a nation’s homicidal deaths from 


rugs increase with the country’s advances 
jn refinement and culture. 

Chewing gum, slecping powders, candy, 
food, wine, beef and whisky, finger rings 
with’ Syringes. attached, specially ‘con 
Siructed knives, medicines ofall Kinde 
practically everything in everyday use has 
fe employe for administering piso to 
2 chosen victim. 

It is the task of the scientific invest. 
ator to learn, first if a death has been 
fused by poison and, 9,0 determine 
‘what poison was used and how it was a 
ministered 

Both results are achieved by analytical 


In Delicate Analytical Tests, 
The Chemist Pits His Skill 
Against the Cunning of the 
Most Cold-Blooded Criminals 


‘An experimenter injecting poison into 
‘he fymoatic and of frog 
serve is effect om the ation af the heart 


chemistry, The Philadelphia College 
crime investigator subjects portions 
‘of the victim's viscera, flesh, or brain 
tissue to a methodical process of 
‘chemical tests in which one type of 
Bolin after the other is sought, 
When the type is identified, the 
actual poison can be isolated.” The 
same process is followed in the ex- 
amination of the food, candy, or 
whatever is suspected of containing 
the poison. 

The “poison-kiss” murder some 
‘years ago in Cumberland, Md, 
‘excellent example of how easily poi- 

ve suspected, can be detected, 
‘amazing case, a young man 
and his fiancee were found seated on 
sofa at her home, rigid in death, the 
morning before their wedding, The faces 
‘of both were flushed, and the man had 
suffered a slight oral hemorrhage. The ex- 
temal_ evidence, which often sets. the 
chemical analyist on the right track at 
‘once, indicated cyanide of potassium, 

In the man's mouth was found a piece 
of chewing gum and the remainder of the 
pack was discovered later at his home. A 
chemical analysis of the gum and stomach 
contents of both victims revealed the sus- 
pected potassium cyanide as the fatal 
agent. Tests for other poisons were made. 
None’ was found, and the case was closed 
from the toxicologist’s viewpoint. Legally, 
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by Lest-lnbe Sleuths 


the courts decided that the man had in- 
tended to kill only the woman but had 
underestimated the deadliness of cyanide 
and had swallowed some as he kissed her 
to convey the poison, 

Such is the side of a story that the 
public knows, Behind it is the seldom- 
mentioned laboratory work wherein the 
finger of science points unerringly to the 
active poison. 

‘When a sample is brought to the Phila- 
delphia College for investigation, it goes 
through a process that reveals the value of 
the toxicologist’s testimony before a court. 
Nothing is left to chance. If a portion of 
viscera is submitted for analysis, the toxi- 
cologist keeps detailed notes of its receipt 
where it was obtained, what it is, the 
time it was delivered, its condition and its 
weight, All this careful preliminary work 

necessary if evidence is to be given in a 
trial, Defense lawyers are always alert for 
‘any loophole in, such testimony. 

‘The sample is divided into three por- 

ms, One is for reference should anyt 
happen to the others, another is. for 
‘qualitative tests to determine what. kind 
‘of poison was used, and the third is for 
Wuantitative tests tO learn the amount of 
the poison, 

(One sample is chopped into fine pieces. 
Arsenic, the poisoner's old favorite and 
stand-by for centuries, is sought first—not 
because itis the most common of poisons, 
bbut because the Reinsch test for arsenic, 
bismuth, antimony, and mercury can be 
readily applied. A piece of prepared cop- 
per will become stained by any of these 
Bian if is boiled in iui with them. 
Each, poison can be identified by a dis: 
tinguishing test of the exposed copper. 

A typical case of arsenical polsoning, 
which fortunately had no fatal results bat 
in which the poison was detected by si 
methods, occurred in 1934 near Phi 
phia, A woman was charged with trying to 


Blow, an ine 


forget ae litte brick as 
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ping from » brick wall nome stan 


poison her brother by sending him a box 
Of fudge. ‘The candy was dosed with arse- 
nic, and six persons became ill after they 
ate it, The candy was analyzed and the 
poison detected. ‘The woman was traced 
Uhrough the typed address on the package, 
and a fingerprint. 

‘The next step in the analysis of a sample 
is to look for volatile poisons, or those 
capable of being detected through distil- 
lation. The chopped-up sample, with 
added, is heated in a flask. The vapors are 
‘condensed and the resulting fluid subjected 
to many tests, In the volatile group fall 
éhloroform, ethers, lcs phenol, phos. 
phorus, and most of the alkaloids,’ Tests 
are made for the non-volatile poisons, such 
as strychnine, luminal, and veronal, after 


the distillation. Finally, the metallic pol- 


sons are sought by destroying all organic 
matter through heat and leaving any pos- 
sible metals in solution, 

curate reports oc ly appear 
in the newspapers about some deadly poi- 
son that leaves no trace. Such stories are 
misleading, for the tests mentioned. will 
reveal the presence of any chemical poison, 
‘There is only one recorded case in which a 
poison defied detection and this was due to 
‘ho fault of the toxicologists. 

A young German scientist, Dr. Joseph 
Born, visited England in 1923 in an effort 
to sella method for making synthetic 
alkaloids, such as atropine, cocaine, and 

otine, which would reduce their costs, 

money ran short, no one seemed in- 
terested, and finally he took his own life, 
He left a note reading: “I must die by my 
own invention, 1s it not funny?” 

Qualitative tests such as those discussed 
should have shown what poison Dr. Born 
used. They didn't, Apparently he had 
invented the synthetic drugs and they left 
fio traces when he used them, ironically, 
to take his own life, 

Obviously, where poison is not sus: 
ected, the’ poisoner bas an excellent 


the autopsy i ; 
things about the victim's body 
indicate poisoning to him and 
often bei furnished with clew that aids 
‘The arrow poison of South America, 
ccurare, is much favored by mystery-story 
‘writers as a toxic substance which is 
Dosed to be quite bafing. But i would 
not deceive a Philadelphia College investi- 
ator. Curae falls into the alkaloid group 
and. the investigator knows is, action 
through experiments. Frogs, if injected 
with ‘curare, (Continued “on page 94) 


ted polsons Inthe 


i the teeter hearty system Tormeriy 


Y_ COMBINING 


a home generating 
heating installation, 
inet no larger than 


how 


4 plano erate, a Greenwich, Conn., inven- 
tor provides a new departure in household 
gineering, The “vest-pocket” power plant 
dispenses with the need for any outside 
electric supply. It generates sufficient cur 
rent Lo light the owner's lamps, run his ap- 
pliances, cook his meals, and even beat his 
home—anid does this s0 economically, th 
inventor says, as (o effect substantial sav 
ings in his total yeaely bill for fuel and 
power, 


‘One of the midget power plants unob- 
trusively’ occupies a corner of the base- 
‘ment in the inventor's home, where he has 
tested it in actual operation, Removing a 
front panel reveals the source of power— 

fernal-combustion motor not unlike 
fn general appear 
ance, but technically of radical design. Tt 
runs'on cheap fuel oil of the grade com- 
‘monly sold for house heating, thus account 


Home Plant Supplies Heat and Electricity 


fing for much of the miniature plant's 
economy. The motor spins a husky elec- 

ic generator, producing current for house- 
hold use. 

‘he self-contained nit is more than a 
power plant, A part of the electricity from 
the generator is led through a row of im- 
mersion-type electric heaters, ia a minia- 
ture boiler within the same cabinet. The 


TEST POWERED PLANE IN WIND TUNNEL 


Airplane model, powered with a twelve-horsepower electric motor, 


‘ounted in wind unsel for tens 
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‘btn data on propellers 


To onrarx data on 
three-bladed propellers, 
California Institute of 
Technology experiment 
ers recently undertook 
what are believed to be 
the first wind-tunnel tests 
ever made of a powered 
airplane model. A twelve- 
horsepower electric motor 
spins the propeller of the 
‘miniature plane at 12,000 
ro- 
ducing a drone that can 
be heard a block away, 
wile scientists observe 
the propeller wash an 
As fect on stability. 
Despite this propulsive 
ier, the model eld 
ly captive by wires 
and balance weights. 


boiler supplies steam or hot water, accord- 
ing to the character of the installation, to 
the heating system of the house, When the 
temperature of the house rises above a pre- 
determined point, a. thermostat. actuates 
relays that progressively cut off one or 
‘more of the Immersion heater units, and a 
governor on the oil engine simultancously 
shuts down to hold it at constant speed. 

In an ordinary internal-combustion en- 
gine, the heat that must be absorbed by the 
water in the cooling system, to keep the 
cylinders and pistons from becoming red- 
hhot and sticking, represents a waste of 
fuel. So does the heat in the gases blown 
fut the exhaust, The new system recovers 
nearly all of this waste heat, using the 
hheated water from the cooling system, and 
from a water jacket placed around the ex- 
hhaust, to supplement the output of the 
sletre boiler, 

\utomatic controls on a panel near the 
power cabinet distribute current as 
Guited for heating and for other domestic 
needs. The ample surplus of clectricity 
available makes electrical cooking eco- 
nomical. According to the inventor, the 
‘cost of current from this power plant is, 
far less than if it were purchased. 

‘To suppress sound and vib 
ventor has enclosed the machinery in a 
‘cabinet of soundproof materialand mounted 
the whole unit upon a platform that 
“floats” on two inflated automobile tires, 
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CATAPULTED DUMMY 
TESTS DRIVER'S SKILL 


So raat the driver of a radio car 
will know what to do if someone 
darts across a street in front of his 
speeding machine, instructors of a 
palice school at Hendon, England, 
ave devised an ingenious training 
method, The student is required to 
drive along a test course, and at 
some unannounced point’ a con- 
cealed catapult hurls a stuffed 
dummy in front of the ear. Obse 

ers rate the driver on his ability to 


stop or swerve in time to avoid 
hitting the supposed pedestrian, The 
catapult is operated by a spring, 
‘and a jerk on a rope releases its 
trigger. All drivers of London's 
police cars receive this training. 


SLOT MACHINE IS 
MESSAGE HOLDER 


Maxise or canceling en 
sagements fs easy for the 
ther of a device known a 
the “Noticator,” devel 

fd in. England. for use ta 
fallway stations and stores 
and’ at large: public gather. 
ings." By’ stepping Upon 2 
smal platform and droping 
2colt In a sot, the patron 
Exposes a. slowly” moving 
Paper roll on which he ma 
Write a message to a frien 


The message remains in view 
for two hours, Several rolls 
are provided on the ma- 
chine, so that a large num- 
ber of messages can be ac 
commodated. Such messages 
include explanations for un- 
kept appointments, 


GRIPS KEEP SHIRT FROM SLIPPING 


‘To xeer shirt and trousers from parting company, a 
novel dress accessory has been introduced, consisting of & 
pair of liverubber sips worn within the waistband of the 
{Trousers at the sides, The spongy inner surface of the rub- 
ber is said to grip the shirt secu 

working up, and also 0 ke 

‘The strips are invisible while being worn 


AMBULANCE SQUAD USES NOVEL RESCUE EQUIPMENT 
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ELECTRIC EYE CHECKS 
VITAMINS IN MILK 


‘conrorate in anew meter, an 
eye now measures the potency of 
ultraviolet rays used to increase the vita- 
min content of milk, Thus it enables the 
Production of vitamins to be measured at 
fa glance, as above, instead of by tim 
consuming tests upon animals as heret 
fore, Engineers state it affords a check 
‘of the vitamin potency of irradiated mi 
accurate as that of pasteurization, 


SAME HANDLE FITS BOTH 
HUNTING KNIFE AND AX 


Destaxen for sportsmen and campers, 
1 new combination tool includes a camp 
fax anda hunting knife, with an inter- 
changeable handle which'can be attached 
rigidly to either by means of a spring lever, 
‘The kit is carried in a leather case, 


QUEER AIRPLANE HAS VERTICAL MAST 


‘Tuovar it looks as if it had just ex- 
ecuted a disastrous nose dive, a new 


flies horizontalh 
‘A mast to which the control surfaces are 
attached, rising high above the fuselage, 
gives the craft its curious aspect. The 
‘queer machine has wing spread of thirty- 
four feet, weighs 440 pounds, and is 
propelled by an engine of twenty-five horse- 
ower. The pilot oc- 

Cupies a seat perched 


DYEING ROCKS IS STRANGE NEW HOBBY 


Intrsovixe on nature by dyeing rocks in 
artificial colors isa new fad imported from 
abroad. Agates and some types of quartz 
Provide suitable material. An agate may be 

olored by soaking in a solution of sugat 
‘or honey, which is drawn into 1 
ty capillary attraction, and then in sale 

uric acid. ‘The acid chars the sugar in 
the porous layers of stone. producing 
bbrown shades, and the contrasting rings of 


“Housewives who have no washing equipment at home da heir laundry atthi cl-service eatalishment 
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agate, (nwhich thenat 
of honey and 


colored and uncolored stone give 
jing effect. Hydrochloric acid gives a 
lemon-yellow color, Soaking in ferrous 
sulphate, and then heating, gives reddish 
tints, ferric oxide being formed. Other 
effecis are possible with chromium and 
nickel solutions and with organic dyes, 
Heat alone changes the color of many 
stones, turning smoky quartz to an amber 
hhue, and greenishcolored beryl to blue. 


DO THEIR OWN WASH IN 
SELF-SERVICE LAUNDRY 


A seur-sesvice laundry just established 
at Fort Worth, Tex., enables housewives 
who have no ‘kashing machines at home 
to bring in the family wash and enjoy 
their convenience. A nominal fee is 
charged for the use of a washer, current, 
soap, and water. So far the proprietor has 
installed twelve electrical washers, and he 
declares his unusual enterprise a growing 
and profitable one. Individual stalls, each 
Containing a complete outfit, are provided. 


DISK TO PLAY SIX WEEKS 


Exrexts predict a phonograph record 
capable of playing continuously for 1,000 
hours as adevelopment of the near future. 
‘The user could play his phonograph day 
and night for more than forty-one days 
Without changing a record, 
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CAPTIVE 'CHUTE PERMITS 100-FOOT LEAP 


‘Seatep in a captive parachute, a 
novice may drop from the top of 3 
1O0-foot tower at Prospertown, N. 
J., and experience the sensation of 
‘@ jump with a regulation ‘chute in 
perfect safety. Similar jumping 
towers have been i use in Russia 
for training Ayers (PSM, Mar, 
735, p. 18), but from these the pas” 
senger’s fall is regulated by cables 
and counterweights. The American 
model” allows» the _permancntly 
opened ‘chute to fall frecly, air 
lone checking ‘its descent, until 
Within ‘a few feet. of the ground 
Vertical guide cables prevent a gust 
of wind from sweeping the ‘chute 
and its passenger against the steel 
tower, and. provide an automatic 
brake’ at the moment of landing. 
The new captive parachute i ck 
pected to have application not only 

training device, but also a8 8 
ler_attraction for” amusement 
parks. The photograph shows Amelia 
Earhart, famous woman Byer, try- 


(Captive parachute in use, Guid 


PNEUMATIC TOOL SHAKES 


SCALE FROM RADIATOR 


Scat that forms in automobile ra 
tors, obstructing circulation in the 
cooling system and causing overheat 
ing, is readily removed by a new tool 
‘The device resembles an electric v 

tor, When it is held against the 
tor, as shown above, the vibrations are 
said to loosen scale’ without injury to 
the core oF seams. On cars with orna- 
mental radiator guards, such as are 
found on many current models, the 
tool may be applied to the rear side of 
the radiator from inside the hood. 


ing out the device during a recent 
demonstration. 


DIAL POCKET DEVICE TO 
GET WEATHER FORECAST 


Evexy man may be his own weather 
forecaster with the aid of a pocket device 
just introduced. A dial showing graduated 

ts is first turned to match an indicator, 
the color of which changes with the hu- 
midity, A second adjustment is made for 
wind direction, and the weather to b 
pected within the next fifteen hours is in- 
dicated in the dial window, 


MODEL KIT FEATURES MOLDED UNITS 


Amptaxe model-making is simplified by a 
new style of construction set, providing pre- 
molded parts of a lightweight material resem- 
bling pressed fiber. Fittings that might tax 
the skill of the amateur builder are supplied 


already shaped, All that is necessary is to 
trim the parts with shears or razor blade 


‘and assemble with finishing strips. ‘The 
material is declared to be practically in- 
destructible and to permit lighter and 
Stronger construction than balsa wood, 


NOVEL MOTOR OPERATES ON STATIC ELECTRICITY 


tricity is an electrical novelty con- 
structed by a Morris, Mi 

menter. Forces of attract 
pulsion operate as in conventional mo- 
tors, except that an electrostatic field 
replaces the usal electromagnetic eld 
‘When power is supplied by a static 
machine of the, type found in high- 
school laboratories, the rotor spins at 
200 revolutions a minute. If the motor 
is connected, instead, to an antenna 
and the ground, it will run on atmos- 
pheric electricity during a storm. The 
builder suggests that such a motor 
‘might find practical application in a 
meter for measuring static electricity 
in the atmosphere, 
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HOW THE LABORATORY GIVES YOU 


Cares E. PAGE 


[HE other day, one of my clients stamped 

a et 

tory door. He plum two small 

boxes on the med stone table where 
‘arrange cups for testing coffee, Then he told me 
his troubles. 

Some weeks before, he had ordered several 
thousand dollars worth of green coffee similar to 
amples coming from a certain plantation in Co- 
thipmeat andthe bayer umpeced that the coe 

ent and t suspected that the coffee 
wast the sameas the samples. But be couldn't 
prove it. He wanted me (o get busy with my ap- 
id see whether he was right or wrong 
suspicions, 

T studied the beans with a magnifying glass. 
‘Their size, shape, and character convinced me they 
‘were Colombian coffee, Then I sliced off thin sec- 
tons with a razor and lipped them under his 
Powered microscope. lar construction 
showed they both came from the sime section 
‘of the country. 

But that was not enough. ‘The delicate aroma 
and flavor which mark the best coffees vary from 
district, to district and even from plantation to 
plantation, Subtle differences in soil, water, ferti- 
Tiaer, elevation, and handling determine the char- 
‘acter and value of the beans. 

So, as a final test, I crushed some of the green 
colfee in a mortar, ‘added acids to eat away the 
‘organic material, and tested the re solution 
for metals. In varying pr it metals 
ave been found Ia cee = ey ace <i, 

, nickel, magnesium, manganese, tin, 

a, and calcium, Drawn from the earth, the 
tmetals’are deposited in the beans during their 
stowth. Thus, the proportions of the metals in a 
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A Better Cup 
OF 


Hil 


‘Workers on a coffee plantation in Costa Rica spreading the beans to dry in the sunlight, 
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ret 
filee 


Front Street in New York ‘Ghy 


Colombian coffees. These I tested fo 
bropertioes in ome batch ited 
tern of the ori les 
bther into that of the deiner coffe 
‘dealers I traced them to their sources. 


Hu 
ah 


it fr hich 1 
Sihee aking the uesowor out of he cote 


laboratory. 
‘engineer. railroads, the state 
land Federal governments, department stores, a 
chain of sandwich counters, as well as innumerable 
buyers and dealers, have brought me their coflee 
problems for study and solution, 

No other country in the world consumes as 
much coffee as America, In 1933, our importation 
averaged ninety tons an hour, 3,000 pounds a 
walaae, of Oy pommde a ecto. The 

ly uses a pound of coffee every eight days. 
Last year, we consumed 60,959,760,000 cups of 
tof, thre cups for everyone of tea. In 
the proportion is five cups of 
tea to one of coffee, Noth- 
ing brought from abroad for 
ext oe ale or tonagt 
‘equals the value of 
of coffee. Tt has been our 
depremion drink, In 1951, 
when the depression was get 
ting in some of ts Test 


grocers 
in New York City alone, 
Almost daily, vessels steam 
into New York Harbor laden 
with green beans from tropi- 
cal lands. Coffee grows in 
virtually every hot. country 


‘This is the Gist step after the Serres are picked 
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Coffee berries being washed to remove the pulp, outer skin, and silverskin 


AE ah oe RY 


DRY=CLEANED 
DRIED CHERRIES 


ne 

nome” oe 
— raieay 

<ipichgs encoun 
ce oi 


Close-ups of colle of various typen, 
land at different stages of preparation 


locomotives. But queerest of all is a 
use reported from northern Brazil, 
Natives there son cofe, beans in 
‘water and employ the liquid, just as 
Tred boric aa, as an eye lotion 
“Most coffees ‘of commerce come 
from cultivated plantations, although 
a small amount of wild cofiee is imported 
from the East Coast of Africa, The trees 
wr around. They produce 
white, waxy blossoms and red, cherrylike 
berries. It is the seeds of these berries 
that form the cofiee beans. From a ma- 


i 


Jarge baskets, the ber= 
for washed to eliminate 
st skin, and silverskin and 
the beans ready for market. In this 
state, they are either a, bluish, or 
little or none of the 


i 
H 


ipl 
fe 


28, 
it 
45 
a 


‘brought out during the delicate process of 


"ithe leaves a colle tree, as wel as 
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| Dummy Plane ‘Trains Army 


"AR DEPARTMENT plans to 
‘establish the nation’s first line 
‘of defense 500 miles out over 


the sea moved a step nearer 
reality recently with graduation of the 
first class of students in. the school of 
blind flying, conducted by the Ninth Bom- 
‘bardment Squadron at Rockwell Field, 
San Diego, Calif. 

thi Brat caging school forthe 
Army, crack pilots from pursuit, attack, 
and bombardment squadrons are enrolled, 
Here, without leaving the sound, the fy. 
ers are put through the paces of fying 
blind. After the ground course, the stu- 
dents are ready {0 fly 200-mile-an-hour 
bombers out to sea through the actual 
conditions of storm and fog. 

In a miniature dummy training plane, 
which turns, rolls, and pitches as the rud- 
der, flipper, and ailerons are moved, the 
student sits in darkness beneath a hood 
and follows radio beams’ reaching him 
from a buzzer just as though he were fly- 
ing high above the earth. 

‘Four compressed-air bellows, which in- 
flate and deflate as stick and rudder bars 
‘are moved, give the miniature plane the 
Same action as an airplane. 

Every pilot must start his blind flying 
in this trainer. ‘For two hours the student 
practices level flying, gentle turns, and 
glides, quided by his instruments and the 
Voice of an instructor, who talks into a 
speaking unit not ten feet distant. 

Alter he becomes adept at Putting the 
model into any desired postion, such 8 
} stall, and recovering to normal it, he 
| starts his hunt for radio range signals, The 
instructor orders the student to find the 
| north beam of the Rockwell Field radio 


=a 
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Pilots to Fly Blind at Sea 


beacon, Knowing his approximate location 
and altitude, he sets a straight, level 
‘course to intercept the beam. 

After four or five minutes of 
the instructor turns a crank which makes 
beam audible to the pilot, who kicks 
right rudder and swings the ship south in- 
to the path of the signals. 

‘As long as the student holds a true 
course, he hears a long dash, known as 
the on-course signal. Markers near the 
base of the plane show the instructor the 
exact compass direction in which the 
plane is headed at all times. 


HAVING learned to rely upon the i 
‘struments, and signals pouring 
through the earphones, the pilots go into 
the air in single-engine training planes to 
Jearn actual blind landings and dead-reck- 
‘oning navigation. The students are also 
t to take observations of sun and 
s—a course of instruction similar to 
that given navigation officers aboard ships 
Finally, in Douglas amphibians, which 
can alight gracefully on a hard runway or 
‘out a storm at sea, the Army's fying 
faces make daily flights, far out over the 
deren As they fy edo pets sabre 
plot the plane's course from radio signals 
Which pour into a radio bearing finder. 
Before completing the course, each pilot 
must be able to fly blind 100 miles, and 
arrive within a quarter of «mile of bis 
objective. 
se es, See oth, sliclaty 
large force of pilots becomes 
for this precise flying, they will be as- 
signed to bombing squadrons—ready to 
fy unersingly to meet an enemy Tong be- 
«= fore he reaches our shores. 


Later, while ying at sea, 
the probleme assigned to them will be to determine their poaltion by the ‘ne sf 


& 
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hrilling Mountain Rescues 


PERFORMED BY A UNIQUE CLUB 


N THE SLOPES of Mount Hood, in Oregon, 
howling blizzard was raging. While the storm 
was at its height, three exhausted hikers stum- 


bled into.a mountain inn and gasped out thei 
story of distress, They had battled the storm in a vai 
search for a lost companion, until they were finally beajen 
back by the gale. The fourth r, young Calvin Whi 
sl wis wandering among dangerous, stov-ben eax 
ciers on the mountain above 

rnmeditey, a cll of dress was sent tothe Cras 

‘volunteer mountain rescue organization, the only 
Club of its ind in the United States AL the club head 
‘quarters in Hood River, Ore., forty miles away 
slarm brought immediate action. A'score of experienced 
‘mountaineers tossed skis, snowshoes, and alpenstocks into 
cars, collected ice axes, ropes, and compasses, and quic 
ly checked over their'supplies of compressed {00 anv] 
firstaid kits. Within a few minutes, the Crag Rats had 
mobilized and were on their way. 

‘At the inn, the lost boy's father greeted them with re 
newed hope. A quick conference was held, a plan for the 
Search outlined, and the rescue party plowed out into 
the storm. 

All day long they searched, and finally, on a 
‘old snow had been bared by the ferce 
wind, they found a track. Like hounds 
on a hot trail, they took it up, plung- 
ing down through timber and ‘snow- 
drifts into a deep canyon. Here a lone, 
broken ski gave them encouragement, 
but soon the track was lost in the 
blinding, sleet-laden wind. 

‘Through the night they tramped, 

every possible foot of the 
mountain side, the beams of thetr flash 
lights hardly penetrating the swirling 
snow, their voices but faintly audible 
in the roaring wind, At dawn, Crag 
Rat Bill Cochran spied a dark object 
half buried in a snowdrift behind a big 
Tog. Te was young White 

‘Cochran stripped off his own warm 
‘outer clothes and pat them on the bo 
rubbed his frozen fingers and feet, and 
fave him firstaid treatment to restore 
circulation. When Cochran failed to 


fe where 


At the fleht. a peryy 
2 Crug Ree warts the 


rejoin the others, the Crag Rats. fol 
lowed his trail and found him shiver 
ing beside the lost boy. They stretched 
their parkas across alpenstocks, lashed 
White to this improvised stretcher, and 
carried him down to his overjoyed fa 
ther 
‘On many other occasions Crag Rats 
have gone into the near-by Cascades 
to find lost persons oF rescue injured 
climbers. Their code ig as strict as 
that of the sea, No SOS goes unheed- 
ed, Neither may any pay or reward 
be accepted, for mountaineering is a 
hobby with them. They spend their 
‘money on rescue trips, finding re 
‘the satisfaction’ of saving 
service to others. 


ward 
lives 


Hardly had the Crag Rats formed their unique 


organizat 
‘old Jackie Strong was lost in heavily 


through the 
the Crag Rat 


when their first call came. ‘Seven-yes 
mbered, 


rough country at the base of Mount Hood, where 
the wind was icy and the glacial streams dangerous. 
‘Two nights and a day be wandered, traveling miles 


Trash an scaling ster cli, Finally, 
2 found bien Tar up on the moraine of 


a big glacier. 


Since then, Crag Rats hay’ 


net over the 
sons. They 


thrown their human 
‘mountain many times to find lost per- 
hhave scaled precipices and descended 


‘on ropes into terrifying crevasses to bring climbers 


out safel 


A party of nine bil 


rs, roped together, slipped 


fon a steep slope, rapidly’ glissaded 600 feet over 


the ice, and fell thirt 


slacier split 


ve feet more onto a 
bby dangerous crevasses. Crag Rats 


fon the mountain below saw them fail and rushed 


to their aid. 


‘There was no time to gather equip- 


ment or send for help. Eight injured climbers and 
their dead companion were brought down that day 
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No Call for Help Is Ignored 
by the Crag Rats, Veteran 
Who Aid Lost 
or Injured Climbers on the 
High Peaks of the Cascades 


Mountaineers 


fon, stretchers improvised on the spot 

‘Again, a high-school boy sipped at the 
base of a perpendicular rock chimney and 
aid, 3.500 Tet down say ice see, 
landing on the Elliot Glacier below. Crag 
Rats picked their way across perilous cre- 
vasses and carried him down, after treat- 
ing him for bad burns caused by his rapid 
slide across the ice, 

Tt takes endurance, nerve, and good 
sportsmanship to be a Crag Rat. Ability 
to obey orders without question is essen~ 
tial, for on a rescue trip the leader has 
absolute authority and military discipline 
must be maintained. Membership is by 
invitation only. Of the hundreds who have 
made application, few have been accepted, 
and these only after a long trial period. 
‘The membership roll includes electricians, 
fruit growers, merchants, a banker, a drug” 
sist, a doctor, a photographer, and a re- 
{ail lumberman, every one an experienced 
‘mountaineer, of splendid physique, and of 
tunfaltering nerve. 

To qualify, a man must have a good 
character and reputation in. the commu- 
nity, and must keep in training by climb- 
ing at least one major peak each year. He 
‘must own an ice ax, a pair of skis, snow- 
shoes, compass, and furlined parka. He 
‘must be skilled in first aid, know the fish 
and game laws, and be thoroughly familiar 
‘with the trails of the neighboring Cascade 
‘Mountains. 

Ate & Crag Bat tas clin to the 
summits of the eight major peaks of 
region—three of them in Washington and 


AUGUST. 1935 


By 
STERLING 
GLEAson 


five in Oregon—he may qualify as a life 
member. ‘Ten members have all these 
peaks to their credit, and some have made 
as many as sixty ascents 
Each Crag Rat specializes in some par 

ticular phase of mountaineering. Some are 
‘good high-climbers and can make hair-rais- 
ing ascents where few men could go. Oth- 
cers take the lead in rock work or in ice 
traverses. Several are exceptionally good 
long-distance runners, valuable for rapid 
‘communication, 


(TIE leader of rescue line has a peril 
ous and strengous job, Long, rapid 
ascents with litle fatigue are made possi- 
ble by a simple routine developed by the 
Crag Rats, At each 100 paces, the man in 
front steps aside and lets the others pass 
him. He falls in at the end of the line. 
‘The next man repeats the process, resting 
in his tum. ‘Thus each man gets frequent 
rests, while the line moves continuously. 
Every member Eoows the tas and Ue 
of this country, like 

the back of his hand. Each important fore 
mation is given a name. Ifa tail forks at 
2 large rock that looks like a bear, the 
spot is christened “Bear Rock” and the 
‘ame fixes the place in the memory. Com- 
pass bearings, taken on the summits of all 


a 


important peaks and recorded upon Forest 
Service maps, guide them through fog. 

Every short cut known to. seasoned 
‘mountaineers is used to speed their work. 
Where a party had taken five hours to 
make a climb, Crag Rats reached them 
Within one hour! 

When a. distress call com 
vance party goes abead and 
base by radio, A portable outht, designed 
and bt by Stanley Rand, Hood iver 

‘Weighing only twen: 
tyeight pound, nclodng bateriey, has 
transmitted over distances up to twenty- 
five miles in open, and twelve miles in 
dense, timber. “A special acrial is. used, 
wich may be simply iy stretched out on the 
ground or suspended from a near-by rock. 
‘The set operates on wave lengihs ranging 
from three and eight tenths to ten meters, 

‘When a fisherman was lost near Badger 
Lake, a ranger’s car rushed a party of 
Crag Rats to the district, Working on a 
prearranged plan, they divided the terri- 
tory between two groups, agreeing to meet 
again at a designated point. Finally, they 
found the lost’ man wandering about in 
the dense timber, miles from his camp, 
The searchers radioed the base and a car 
met them at near-by spot, saving a six- 
mile hike. 


in, an a 
rts to the 
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RAZOR HAS RIBBON BLADE 
FIFTY-EIGHT INCHES LONG 


‘A sarery razor with a fifty-eight-inch ribbon 
blade has been marketed by a British company, 
‘The blade is carried on two stall reels and the 
‘exposed portion between them forms the shaving 
surface, When the exposed portion becomes dull, 
a twist of a knob on one of the reels brings 3 
fresh section of the blade into use. The blade is 
made of rustless steel and requires no cleaning. 
‘The makers estimate that one blade will give the 
average man six months of comfortable shaving. 


LIGHTNING MAKES VASE 


Grassy tubes re- 
% sembling gnarled roots, 

N and hollow tree stumps 
(yee were the aftermath of 

an electric storm 

Garden Grove, C 
Known as fulgarives, 
these ‘curious forma: 
tions were produced 
when lightning struck 
an electricight. pole 
and by its terrific heat 
melted the sand sur- 
rounding the pole’s 
base. ‘Their colorings 
shade from peagreen 
todeep pine-green. For 
as long as hours after 
the flash, the fulgarites 
were too hot to 


CENTRIFUGAL BLOWER 
PROPELS NEW PLANE 


A xevowuTioxary airplane, hav- 
ing a motordriven, centrifugal 
blower in the center of a flat, con- 
ical flying wing, has been designed 
by a disabled World War officer, 
‘The blower draws air from above 
and directs it at and under the up- 
per wing. ‘This air stream is pro- 
Vided to lift the craft. vertically. 
For directional motion, retractable 
edges close spaces surrounding the 
fore part of the ship and force the 
air stream to the rear to propel 
the craft forward. Many 
tures give the unusual 
striking appearance. 


BICYCLE USES ADDED ARM POWER 


a 


A DvALcpnive bicycl—one that 
luses arm as well as leg power— 
the invention of a Los Angeles, 
. €yclist. Using an old bicycle 
forthepartsneeded, 

he obtained a cen- 

terdrive sprocket 

with its attached 

frame bar. This he 

bolted to his bi 

eycle in place of 

the bandle bars. 

The front wheel 

has both free- 

wheeling and brak- 

ing features. Once 

the rider has learn- 

‘ed to avoid a wab- 

bling motion, the 
arrangement gives 

greater speed and 

provides exercise 

for the arm mus- 

cles as well as for 

those of the legs. 


‘by Centrtagal blowet: Alt intake fy atop 


PISTOLS MEASURE 
SAFE CAR SPEEDS 


Two revolvers, muuzzles 
down and attached to the 
front bumper of an aut 
tmobile, are used by Detroit, 
Mich; pole te, wots 
safe driving speeds for resi- 
dential districts. The revolv- 
ers. fire ‘care 
tridges and their firing is 
controlled from the car. 
Under test, the fring of one 
is a signal for the driver to 
stop. When he steps on the 
brake, the second gun fs die 
charged, The distance be- 
tween paint marks on the 
pavement indicates the 
driver's reaction to an emer- 


handle ‘Thete pimola measure an autolat's response to an emergency gency situation, 


BALLOON-TIRED AUTOS 
RIDE RAILROAD TRACKS 


Wares floods made Arkansas roads im- 
passable, venturesome motorists took to 
railroad’ tracks. Experimenting to see 
whether the idea.had practical value, engi- 
neers found that a car of ‘fifty-six gauge 
fitted with balloon tires could hold the 
rail with ease as long as the steering wheel 
was left alone, Any attempt to steer, how 
ever, meant derailment. 
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REMARKABLE PHOTOGRAPHS SHOW STEAMERS IN COLLISION 


UST what happens when two steamships coli 
shown in the remarkable series of photographs re- 
produced at the right. A photographer happened to be 
on the job, recently, when the Portuguese vessel Loande, 
entering the harbor of Leisoes, Portugal, struck the 
Dutch liner Orania lying at anchor. After the collision, 
the Loanda backed away, leaving the other steamer 
‘gaping hole in her plates amidships, While row- 
boats and launches quickly removed her passengers and 
crew, the Orania listed rapidly to port and finally came 
to rest an her side as shown in the lst of the poto- 
sraphs, Only thirty minutes elapsed from the moment 
‘of the collision until the Orania had capsized. The 
Loanda was able to proceed to her anchorage, scarcely 
‘damaged by the crash 


SODA STRAW FLAVORS DRINK 


‘Asooa staaw that imparts. 
aflavorto plain water drunk | 


through it, or givesa blended | 
effect when used with pre- | 
pared drinks, has 

eloped by a’ Mi 
Fla,, inventor. 


inside with a sweet- 
ened, concentrated flavoring 
substance, which dissolves in 
the liquid drawn through the 
straw. By drawing cold wa 
ter through « lime-flavored 
straw, the inventor claims, 
the user gets an excellent 
rink of limeade, 


HOTEL GUESTS DIAL FOR MUSIC 


'UESTS of a New York City hotel may bear any 
desired musical selection played on a phonograph, 
or tune in on any local or short-wave radio program 


merely by operating a telephone-type dial that is part 
of a reproducing outfit in each room. ‘The management 
Supplies a printed list of selections available on phono- 
raph record and of broadcasting stations, The guest 
dials a number appearing opposite the selection or 
rogram he wishes to hear. ‘The number is flashed on a 
ard in the control room, and an operator starts a 
turntable playing the record, o connects the guest with 
the radio program desired 


owe ha selection 


| 
1 
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FISHING BOATS CARRY 
WOODEN PENNANTS 


Boars of the German fishing fleets 
fon the Baltic Sea carry artistic 
‘wooden pennants at their mastheads, 
Carved by the fishermen during the 
idle winter months. these elaborate orna- 
‘ments are supposed to bring good luck and 
to safeguard the vessels against shipwreck. 
The designs are cut with a fret saw. 


Fishing bo 


anchor, ith 


2s 


GERM-FREE GUINEA PIGS RAISED FOR STUDY OF DISEASE 


‘Thi guines pis ix 


PRISON DOOR 
HAS DETECTOR 
FOR WEAPONS 


To yor attempts to 
smuggle weapons into 
Prison, a new electrical 
detector consists of three 
parallel loops of metal, 
concealed in the frame- 
‘work of a doorway, Cure 
rent set up in the center 
Joop is picked up by the 
two outer ones, Anyone 
walking between a pair 
of loops with a metal ob- 
ject concealed on his per~ 
son upsets the electrical 
balance, automatically 
flashing @ warning light. 


MUZZLES FOR CHICKENS 
PREVENT FIGHTING 


Metal ahieta 
planed to ehieke 


BY RAISING guinea pigs that are abso- 
lutely free of germs, University of 
Notre Dame research workers have be- 
‘come the first to succeed in performing 
fn experiment suggested as long ago as 
1880 by Louis Pasteur, famous French 
hacteriologist.. The unprecedented feat 
now makes it possible to inoculate an 
animal with a single virus and siudy the 
effects, without interference from othér 
bacteria. Preventive and curative prepa- 
rations may thus be developed for human 
diseases hat util now have aie sci 
ence, because the organisms responsi 
could not be isolated and identified. The 


Hidden 


Muzzuss for chickens are a nov- 
elty introduced by a Seattle, Wash., 
firm to prevent fowls from pecking 
one another. The device consists of 
‘2 small metal shield to 
he pinned to the beak, 0 
hinged that the muzzle 
swings out of the way 
when the chicken lowers 
its head to eat or drink. 
When its bead is raised, 
the muzzle drops. into 
place and fully” shields 
the end of the beak. 


fre breaks out. Phonograph shown in ciel 


suinea pigs that serve as living test tubes 
are delivered by a Caesarean operation, in 
a germ-free operating chamber, Transferred 
to a sterile, air-conditioned cabinet resem 
bling a diving bell, where germs floating in 
the outside air cannot reach them, they get 
their frst meals from a “glass mother” con- 
taining a synthetic guinea-pig milk. Later, 
solid food, carefully sterilized, is pa 
in to them through portholes by scientists 
wearing rubber gloves, as if for an opera- 
tion. According to Prof, J. A. Reyniers, 
who perfected the technique of the exper: 
iments, these animals appear to be health- 
ier than those in normal surroundings, 


PHONOGRAPH GIVES FIRE ALARM 


Orrice buildings, apartment houses, and factories are guarded 
fe by a robot watchman recently demonstrated in New 

City. Sensitive thermostats, installed at key points of the 

building, detect the first flames and set, the central 

jn action, Tt automatically lifts a telephone rece 


‘mechanism 

, dials the 
operator, and plays a metal 
phonograph record that reports 
the fire. The record also gives 
the address of the building and, 
if desired, the particular room 
tr floor. ‘The wnit is small and 


convenient to set up, 


~~ - 


Actuated by thermostats, this robot watchman telephones an alarm when 2 


ie the location of the 
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BEETLES compose the lergest 
the world. 


A SCHOOL f 
at Stockholm, 5i 
‘course is twenty dollars 


inventors has been opewed | 
eden The tution forthe 


BLUE WHALES have stomachs large 
nugh to hold several full-procom men, but 
their throats permit them to swallow moth- 
ing larger than small fish. 


SAY_AH! 


SARGASSO SEA water is the clearest 
found anywhere in the Atlantic Ocean. 


PHOTOGRAPHIC PLATES are wow made 
twice as sensitive as the human ey 

ELECTRIC smell meters are used by 
British sportemen to determine the best | 
days for trailing swith fox hounds, 


wat v4 MEAN, 


OYSTERS were cultivated by m 
the birth of Che 


GIRAFFES sometimes have hides an inch | 
thick, Tanmed, they he 
rhinoe 


TWAT uy vouRe 
Bo ween teu! 


GOLD is s0 ductile that « 900-mile wire, 
it is estimated, could be drawn from a 
Single ‘pound of the metal. 
GRAVESTONES from cemeteries iw Mos 
com, Russia, were cut into blocks 
‘embankment built alo 


ELECTRIC NETS t0 catch fish mo 
and cheaply are of Son | 
tlet scientists detailed to advise fickermen | 
in the Barents Sea, 
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AUTO ATOP TALL POLE 
IS CAR WRECKER’S SIGN 
‘A SMALL automobile that appears at a 


distance to be flying through the tree tops 
attracts curious passers-by t0 a. Phila 
phia, Pa,, lot ‘who satisfy thei 


curiosity discover that the car is securely 
guyed atop a lofty pole. They also learn 
that the elevated car stands as a monument 
in an automobile graveyard. More im- 
portant to the resourceful junk dealer who 

the motor car advertises the 
wrecking business he has es- 
tablished on the site. 


GUNLIKE DEVICE READS 
TEMPERATURES QUICKLY 


‘Sniaveo like a submachine gun, a new 
temperature-measuring instrument has 
been introduced for electrical workers. 
‘When its muzale is pressed against the ob 
ject whose temperature is 10 be tested, 
and held in this position for a few sec” 
fonds, a sensitive thermocouple or electric 
thermometer, built into the working end, 
registers a reading by means of a needle 
na dial. The meter reading requires no 
further calculation. ‘The instrument. will 
thus detect hot contacts or conductor bars 
of insuficient electrical capacity. To pro- 
tect the user, the pistol-grip handle of the 
device is elictively insulated from the 
rest of the appliance 


Whes the « 
se Shjet, 


BIG RAIN CATCHER SERVES ARID RANGE 


SEEKING new sources of water for live- 
stock, U. S. Forest Service experimenters 
hhave ‘constructed a giant “rain barrel” 
near Albuquerque, N. Mex. A. sloping 
I roof, 120 feet long and 100 feet 
catches rain and drains it is 


as needed to a near-by watering trough. 
Even the roof of the tank is sloped to 
form an auxiliary catch basin, for water is 
precious in a region. where ‘only twenty 
Inches of rain fall year- 
cones og, 
estimate thatthe. 75, 

(oo-gallon tank will be 

suificient to bold. wine 


aiofal is caught in callectiog 
fete storage tank, which feeds watering tro 


ter precipitation for use in the spring, and 
summer rains for use in the fall, yielding 
8 total of 135,000 gallons annually. Such 
rainfall catchers are relatively inexpensi 
to build and can be set up anywhere on 
a range, making it unnecessary to. pipe 
water for long distances, 


and Bows 


7 


feats for a widespread attack on these 
valuable mammals. 


Tt was at nine o'clock on a sunny morn 
ing, during a recent cruise with the newer 

‘of the only two. American whal- 
ing fleets operating today, that T 
stood on the bridge talking with 
Capt, F. K. Dedrick, wind. 


Pedro, Calif, two killer ships 
plowed through the mild. mo 
‘sea, From the bridge of the Hawk, one of 
the 100-ton, vessels, I could see nothing to 
excite my interest, Abaft our starboard 
‘beam, some twenty miles distant, the top- 
mast of the Port Saunders was 
dimly visible on the horizon, 
‘Six hours earlier, we had 
steamed away {rom 
Point, on Clemente Island, bent 
fon scouring the Pacific within 
‘radius of 100 miles for whales. 
Behind us lay the factory ship 
California, 1 modern sea-going 
plant of 900. tons on whose 
lcs within a short time such 
‘whales as we might 
be reduced to marketable me 


“Through wiatér gales sad 
summer calms, the small whalers 


IFTY miles west of San Clemente 
‘Island, six hours out, from San 


bronded Veteran whose deep-sea 
hunts extend back nearly two 
decades into the period when 

‘whalers 


ied from 


Seley Soren ed rece 
at virtually the same instant. 


and the mother ship continue Tati eather for aking” 
the search for the biggest game ‘commented to Captain 
the world has ever known, often “but where are the whales? Isn't 
without seeing land during long this largely guesswork?” 
periods. The of this flo- “We're sure to find them some 


tilla work as far distant as 120 
niles" from the factory” ship, 
‘scouting abreast along plotted 
courses until they come upon 
ory Rees 6 at Pe ae 
cently, new wha 
armed with guns 
‘whose explosive harpoons can 


Gliese gays ace 

shore, or we may steam on an- 

other fifty miles for finback or 
tom.” 


‘kil almost instantly the blue Ax e*plosive, bar. 
whale, largest found in any sea, Taar spread to “Which may we spot today?” 
lwihdicwdlswake sccktces Ieee 
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“Probably sulphur-bottom,” he said. 
“Sulpbur-bottom, you know, are called 
‘Be whales’ They're che begat animals 
found anywhes toe they Tun Sp 
{to 100 feet, or litle longer. 
ninety fet long, We got 200 oe 
rele of oll from that baby. aby. ues we 
‘earned the oil, though, because 
‘him at full speed from eight in the morn- 
ing until five that afternoon—nearly a hu. 
red_miles—before we could catch him.” 
cua, winlet 1 excel, “t 
stalked them and shot them 
feloe tiny lew you ors bs in oleh 


is explanaton short by 
explanation was cut short by a 
‘shout from above: 
“Blow! Aft on the 
The wi 


“Hlard aport” called the bronzed Tooke 


al 


spouted at regular intervals into the air, 
[When the bow swung dretty toward the 

whale, the lookout called, “steady!” and 
“Must have passed him while he was 

running under water,” Captain Dedrick 


‘AS the propellers commenced to churn 
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By Anprew R. Boone 


at top speed the lookout shouted an esti- 
mate of the distance: “He lies about three 
miles ahead.” 

‘The Hawk seemed to tremble beneath 
‘our feet as she leaped forward to the chase, 
‘All eyes were strained over the sea, he 
Tor a glimpse of the great mammal. Twelve 
minutes passed .... thirteen .... fourteen, 
‘Twice in this time, the whale blew in 
regular cadence three streams of water. 
BY nom, me ay 200 yard he ih ie 
of the unsuspecting an equal 
egies 

“Hard aport,” gunner, F. 
Dedtick, Jr from the itform, 10 
which he had moved during the swift run 
of the last quarter hour. “Line up the wake.” 

In two swift movements, the little 
swung in behind the whale, then slowed 
down until we were only crawling 
ihe son, Wo tome op vecy bowty to te 
place where he had last blown. 

For a distance of 200 yards we could see 
the wake, much like that left behind by a 
small boat or a torpedo running on the 
surface. ‘Not a word did I hear spoken by 
‘any of the eleven members of the erew, all 
intent on the capture; the only sounds 
‘were the whirring of propellers and the 
slap of water against steel plates. 
signtybetind the an, asked Ue panne 

un, the gunner 
‘what direction the whale would take. 
“Sulphur-bottom and finbacks usually 
it ahead,” he explained, without t 
eyes from the green sea ahead. 
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“But sulphur-bottom may come 
about a point or so off the course they 
‘were following before going under.” 

“Watch either side,” ted sudden 
ly__"Dead slow.” 

“Then he went on, as though his explana 
tion to me had not been interrupted: 

“Try to find his shadow in the water, 
‘This fellow's a sulphur-bottom, His color 
lightens the water, and if he’s lying. no 

than two fathoms, we can see him 

1,500 feet ahead.” 

Five minutes passed between the 

is wake, Tomy inapercacd eye, it 

is fo my jenced eyes, it 
Tooked as though we might run him down, 
‘or come alongside so close as to frighten 
the monster away. But captain and 
crew stood nonchalantly at their posts, 
Knowing better than I the proper course 


{0 pure, 

Tif he's a good whale,” the younger 

Dedick’” * "[Consioed” on pole 10; 
2» 


2 =. 


GUNNERS USE PICTURES FOR TARGETS 


Patwren landscapes serve as targets for 
‘machine gunners at the Fort Wayne, Mich,, 
Army post, where a new training method 
obviates transporting gun crews and 
equipment long distances. Practice is held 
(on a 1,000-inch range instead of the usual 


‘one of 1,000 yards, the gunners sighting 
tnd firing at the pictured objects as shown, 
above. Holes in the targets give fiers 
an easier means of checking the accuracy 
Of fire than dust kicked up by bullets on 
‘open-country ranges. 


SMALL AUTO TRAILER SHELTERS THREE 


stints aay 


Hox comforts are provided in 
‘exceptionally compact space by an 
tuto traler designed bya Ride: 
field Park, N. J., inventor, 
country touring and carping. Al- 
though it measures less than ten 
feet long and a little over six feet 
wide, space-saving equipment en- 
ables it to accommodate three per 
sons without crowding. Ingenious 
‘mechanical features include upper 
‘and lower berths that slide out of 
the way at a touch, and a hinged 
roof that may be raised for venti- 
lation, 


Mosnse 
unusual 
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MOSAICS IN CONCRETE DECORATE PREFABRICATED HOUSE 


NOVEL MOTION 
COCKS AIR GUN 


Unvsvariy 
powerful and act 
curateperformance 
is aimed for a 
novel air rifle re- 
cently built by a 
Macon, Ga., gun- 
smith for his own 
use. The gun is 
‘cocked in the man- 
ner shown at the 
right, and fires .22- 
caliber pellets,” It 
has an overall 
Tength of thirty 
four inches, inch 


inch barrel, and 
weighs se 

pounds, Spring: 
provide the power, 


FLASH LIGHT SHOWS RED 
LIGHT TO THE REAR 


Snownse a whit 


t to the front and 


a red one to the rear, a handy new ash 
light, offers protection to a. pedestrian 
walking along an unlighted road at night. 


No additional current is used to illumi- 
nate the red signal, which consists of a 
tinted reflector that shines brilliantly in 
the rays of the headlight of an oncoming 
car approaching from the rear. 
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Flaming Jets Drive Novel Aircraft 


RIVEN by blast nozzles, a 
rocketlike airplane designed by 
1 French inventors declared to make 
possible speeds of 600 miles or more 
fan hour, A mixture of fuel oil and 
compressed air is fed to these n 
sles and ignited, and jets of flaming 
and expanding vapor spurt rearward 
‘with terrific force, the recoil driving 
the machine forward. To supply air 
at high pressure, the inventor has 
devised a novel’ method that dis- 
penses. with conventional compres- 
sors. Tt employs, instead, a jet of 
steam from an oil-ired boiler, 
Seuss outsides 
ler pressure into the supply system, 
the steam being condensed and the 
water drained off before the air 
reaches the burners, Since there are 
virtually no moving parts, the novel 
power plant is declared to offer 
practically no chance of mechanical 
failure. ‘The plane has no motor in 
the accepted sense of the word. 


KITS MAKE GAS-DRIVEN MODEL PLANES 


Garoline-powered 


TINY YACHTS COMPETE IN LONGEST OCEAN RACE 


‘PASSES. TmROvGH 


sun exrinng Coumnesson Cuan 15 ATRANED 
(or stom ars tar WAS TE Presse 


Oc FROM REATARD 
sr OF runing VAPOR. 
‘rivig PAN Honan 


Drawing shows design of new Presch plane which Is driven by rocketlike jets of flaming oll spray 


Gasouine-roweneD 

iature aircraft, the 
rocrats of the model 
ingdom, are now pos- 
sible for anyone to build, 
with the introduction of 
kits for home assembly. 
The craft shown at the 
left is a one-fifth scale 


PIPE HAS THREE BOWLS 


‘model of a Navy pursuit 
plane, andes for about Serre for a short smoke or a long one, 
four miles on its tank's a pipe recently invented has three bowls, 
capacity of one ounce any one of which may be opened for use 
fof gasoline. The plane by revolving a clovereal cover. A small 


and its one-fifth-horse- 
powermotorhaveacom- 
bined weight of only 
three and a half pounds 


bowl provides a few puffs when the 
time for more. Two larger bowls are 
able for the smoker to choose from when 
a more leisurely smoke is desired, 


isno 


‘The course of the transatlantic yacht race compared with the main steamship route 


DesicxeD especially to compete in the 
Jongest ocean yacht race in history, a fleet 
of craft assembled recently at Newport, 
RL, seemed small and frail to old-timers, 
‘Modern advances have dispensed with ex- 
cessive size and cumbersome sails in the 
forty-ton ketch Vamarie, a typical con- 
tender. There is no long bowsprit forward, 
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‘nor does the boom overhang the 
stern; the towering sails, all in- 
board, give driving power where it 
is needed. Stainless-steel wire re- 
places tarred ropes for handling 
the sails and rigging, and modern 
‘mechanical aids obviate the need 
for a large crew. 


FROZEN GUINEA PIG 
REVIVED IN ODD TEST 


Farezixc a guinea pig and then revive 
recent accomplishment of Dr. 
research chemist of Hally- 
luring experiments to pr 
‘of suspended animation, 
After having been frozen and kept in this 
condition for three days in an air-tight ice 
box, the animal was thawed out, and 
Scampered) about as if nothing had hap- 
pened. The photograph shows the experi 
Menter with a guinea pig that be has 
revived, and another that he has frozen for 
4 similar test. Experiments of this kind 
have been successfully performed before 
with frogs and other cold-blooded animals, 
but the present series of tess with warm 
blooded creatures is reported to constitute 
4 step forward in this little-explored field 
of research, 


PLECTRIFIED orchards are forecast 
bby Georges Truffaut, French ex- 
erimenter. Attaching wires from a 
forty-volt battery to seedling trees, he 
found their growth markedly stimulated 
when the current passed upward through 
the stems and branches. Reversing the 
flow retarded their development 

lr els could be cba’, Trt 
suggests, by fitting full-sized fruit trees 
with metal collars, connected to a suit- 
able source of direct-current electricity. 
‘Thus grower could retard the develop- 
ment of fruit to protect it against une 
seasonal frost, or hasten its ripening 
‘when conditions were favorable, To ex- 
Plain his observations, Truffaut offers 
the theory that the ‘electric current 
alters the rate at which sap rises, 


ELECTRICITY CONTROLS TREE GROWTH 


Downward fowat cure 


PUMP INFLATES COLLAPSIBLE GAS-PROOF SHELTER 


‘0 PROTECT civilians against a war-time attack 
with poison as, a French inventor has devised a 
portable shelter that may be set up with a few strokes 
Of a pump. Made of gas-proof balloon fabric, the 
‘pneumatic shelter” is ready as soon as inflated. An 
1 lock permits entrance to the interior, which may 
be illuminated and confortably furnished, Air within 
the chamber is renewed c ‘or replaced b 


several hundee 
draws fresh air from 
reaching above the level of 
low-hanging gas clouds, 


2 


Atte left the shelter deflated, 
in Billing the fabric bag with air 


Tsterior of folding eaaptoot 
helt, Persone are dmitted 
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Ustsc a submarine camera, a French 
photographer recently snapped the strik- 
ing photograph of a waterpolo game re- 
produced below, The “fish’seye view" 
Caught most of the players with their 


GUARDS RADIUM WORKERS 


A wew safe for radium has walls of 
lead six inches thick to shield hospital 
workers from prolonged exposure to its 
powerful rays, A knob rolls back the 
massive cover, and a lead-glass plate, 
three-quarters of an inch thick, protects 
the nurse's face as she works, ‘The safe 
combines storage compartment, work 
table, instrument drawer, and sterilizer 


DEVICE COUNTS WORDS TYPED 


Froxt an old water meter, a paper clip 
anda few homemade levers, a Long Beac! 
Calif,, student has constructed a “wor 
tally" that automatically counts the 
number of words written on his 
typewriter, Commercial application 
of the device, he suggests, would 
save untold labor where the length 
Of articles is determined by count 
ing the words of the finished manu- 
script, His device will record up to 

ion, and is provided with a 
button by which words that 
are erased may be subtracted from 
the total 


USE ARTIFICIAL FOGS TO TEST LAMPS 


be reproduced, and an illumination meter 
registers the amount of light reaching it 
from a lamp set up at the opposite end. 
Tests indicate the effectiveness of raising 
the voltage of lamps during fog. 


Foas are made to order, in a lass- 
enclosed cabinet at a Bloomfield, N. J. 
laboratory, to test the ability of different 
types of lamps to penetrate haze and 
smoke, Any desired fog condition may 


‘Any fog condition can be repraduced in this cabinet to tet the ability of different amps to penetrate 
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UNDER-WATER VIEW GIVES ODD EFFECT 


heads above water and their apparent de- 
capitation is explained by reflections that 
make anything above the surface invisible, 
A surprising effect may be obtained by 
turning the picture upside down, 


CURB-PARKING METER 
TIMES AUTOIST’S STAY 


To rcusrare enforcement of parking 
limits, Oklahorna City, Okla, contemplates 
charging. motorists for. sireet parking, 
sing a newly invented meter, Depositing 
dhove ren 3 een gi the meter 
wich’ entitles one to patk for 2 limited 
time. When tis expites, the flag drops 
from sight. Tts tlllale absence informs 
Patrolmen that the car has overstayed 
‘The motorist may renew his privilege by 


‘SAWAGE ance 


/ \ \ 
f week Vm \ 
\ \ 
~ \ 


‘ON to be used in a search for sunken 

treasure, a new salvaging system re- 
cently was demonstrated at. Washington, 
D.C. When a sunken vessel holding bul 
Tion is located, four cables anchor the sal- 
vage ship. Auxiliary 


SPRAYER PUMP. 
OPERATED BY 
USER'S LEGS 


A spraver pump actuated by the user's 
‘own weight is the conception of a Fresno, 
Calif., inventor. Instead of the conven- 

jonai’ compressed-air tank, which the op- 
cerator must set down and pump up from 
time to time, footpower sir pups are 
used to the necessary pressure. To 
each of the uer's boots is sapped ac 
inder with a spring piston, and at every 
step a heelplate drives the piston home 
and supplies air to operate a knapsack- 
type sprayer of the kind ordinarily used 
in fruit orchards, 


M 


NEW SALVAGE DEVICE 
7 of 


4 


Picture at eft shows 


ven by. the diver 


‘one-man diving sphere 
and move f toany part 
of the wreck. ‘The div 
aches sah 
the vessel, which is ul- 
timately raised to the surface by pumping 
air into the buoys. Oxygen and ait-purify~ 
jing apparatus within the sphere enables 
the diver to stay submerged for sixteen 
hours. ‘The steel ball is strong enough to 
withstand sea pressure ata. 2,S00-foot 


STARTER MOTOR DRIVES TINY AUTO 


A piscaxnen starter motor furnishes the 
power to drive a midget electric automobile 
that twelve-year-old Dean Harrington, of 
‘Schenectady, N. Y., built for 
himself from scrap parts. The 
motor tas its curent from 
a fifteen-plate storage batter 
Wie 
at 


and carries the boy and 


lights serve as headlights, and 
the miniature car is ‘also 
equipped with a tail light and 
horn. A hand lever operates 
a brake on a rear wheel. 


HAS ARMS AND HANDS 


These sis-foot 


chanical bands 


depth, and has movable six-foot arms to 
which twelve different implements may be 
attached and manipulated with amazing 
sterity. With them, the diver can lift 
half-ton weights, tie knots in inch-and: 


half steel cable, and drill three-inch hol 
through ship plates, To demonstrate still 
‘more convincingly the maneuverability of 
1 skilled operator recently p 

the stunt of playing bridge, read- 
icking up and laying down the cards 


‘TANK SPREADS FILM OF 
WATER ON WINDSHIELD 


A Novet hot-weather motor acces 
sory pours a thin sheet of water down 
the outside of the windshield from a 
concealed tank in the car roof. 
cording to the inventor, evaporation 
ff the water not only cools the wind- 
shield but also lowers the tempera- 
ture of air that enters the open side 
windows. A valve above the driver’s 
head controls the flow of water, 
which is drained off through the ra? 
iator and cooling system. 
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Boat Is Driven by Self- Bailing Rotors 


RPEDO-SHAPED rotors fitted 
ith spiral fins propel a new-type 
motor boat designed by a Geo 
inventor. Mounted on shafts on either side 
of the body of the craft, and extending for 
is fll eet the potas are tee by 
rive shaft extending at right angles across 
the bow of the boat. A curled metal scoop 
inside each rotor automatically bails out 
any water that may seep in while the boat 
is in motion, and ejects it through an out- 
Jet in the nose, The rotors are operated 
independently by means of clutches, add- 
ing to the maneuverability of the ‘craft, 
The idea has also been applied to small 
€atamaran-type boats 
driven by pedals and 
seered by means of han- 
dlebars like a bicycle. 


se 


CHEMISTS MAKE ARTIFICIAL FIREFLY 


Ox rie darkened stage 
of an auditorium in Sche- 
nectady, N. ¥., recently, a 
lass tube gave off a lumi- 
sot Eien. germ at 

neral Electric Company 
laboratory workers demon- 
‘strated the secret of the 
firefly’s light. The effect 
was produced chemically, 
Using’ the same substances 
that are manufactured by 
natural processes in the 
firefly's boas. It is esti- 
of esa feen Lear of foe 

ORNAMENTS IN METAL _ 2f one lumen hour of fre- 

fly Tight in the laborato 
ARE EASILY APPLIED uit (the horstory 
Dpcanarios in maul Anisbes are ap pep a 
plied easily to fabrics, glass, leather, or any u iewpoint. 
‘other base with a new material which is  frefly’s plant is inefficient. 
presied onto the surface with a hot iron. 


Supplied in thin, limp sets, this material 
can be cut in the most intricate designs ‘The large tube contains the chemical equivalent 
with ordinary scissors, When properly ap- Wghnne pian it glowed bry 
plied, it becomes an integral part of the = 


barca‘ can be srtched eased of 
‘wrinkled without breaking. Tis use is Sug- 
fested for articles of many kinds. 


INDIANS TELL SECRET 
OF LONG-LASTING PAINT 


How paintings of the Indians remain 
bright after 150 years of exposure on. 
Southern California cliffs has just been 
divulged to scientists by old medicine men 
fof the Mission tribes. ‘The base of their 
ccolored paints is oil from seeds of the 
chilicothe, a wild cucumber, 


DEVICE SIMPLIFIES SIGN LETTERING 


Sick LetreRING of professional 
finish can be turned out by any am- 
ateur, by the use of a new device, 


bling the instruments employed by 
Graftsmen, are used in connection 


fines, and angles of which the let 
ters are composed. Various 

of lettering, such as block, outline, 
and shaded, are possible, 
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pe ernon0 Ors | Wonders of the 


RESS a button, A motor whirs; a skull 
nods; a wrist bone turns on a joint; a bony 
forearm flexes and beckons. A human skel 
ton bids you come up close and scrutinize 

the machine that is man 

Press another button. A tiny bright light leaves 
the left half of a mechanical heatt, follows a de- 
vious course through a mechanical human body 
enters the right half of the heart, and goes out 
While you watched the light, a blood corpuscle 
in your own body traveled the selfsame course 
and in exactly the same length of time—twenty 
two. seconds. 

‘These are but two of the outstanding exhibits 
in the new Oliver Cabana, Jr., Hall of Man at the 
Buffalo Museum of Science, Buffalo, N. Y., a dis- 
Bay unique among museum exhibits, The Hall of 
Man marks what is believed to be the first use of 
lighting effects and electrically energized move. 
‘ments to exhibit and explain the machine that is 
‘man, 

‘At one end of the hall, in a darkened circular 
alcove, atop a black pedestal, stands a complete 
‘human skeleton wrapped in transparent material 
A light flashes on, and the brain is illuminated. 
‘Another light flashes; the heart glows. A third 
light comes on to illuminate the lungs. Every 
important organ in the human machine is brought 
to light for visual instruction of the onlookers, 

Simultaneously, with (¢ nD 
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REPRODUCED IN MUSEUM BY 


1m the glans he 
Sten wotking while Buid' is pu 
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Human Body 


MACHINES AND ELECTRICITY 


sre” lighted 


the ther unoaval 
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EXPERIMENTS SHOW 
How to Keep 
Flowers Fresh 


Simple Methods, Using Plain 
Water, Prove Most Effective 


COW do you preserve lowers after they are cut? 
Many Homer lovers add ae aspirin table ot 
fem sl to the Water fn welch Bowers‘ are 

But this pacce has no nent found 
tion, according to tests made at the Michigan State Col- 
lege of Agriculture and Applied Scence 

Soom wil the (ests showed, because the stems donot 
aor enough water to make up for that which vapor 
fates ftom feiss and leaves ‘A cally, formed ever 
the el end ofthe stem, impedes the absorption of water 
‘A simple routine will help to counteract this process. 

“The frat rule isto une a very sharp knife, or razr bade, 

for cating. Gather the flowers in the early morning or late 

evening at pnge thei sex lemiely ts ate 

STi ctotets the snot tey can pod ia vane 

The wows of ordinary flowers should be cit of te 
bias, while woody stems should be split for a half inch 
from the end. ‘Stems having a mky sap, such a8 those 
of poppies, should be heated at the ends with a match or 
ting water to coarlate the sap and form a seal that 
forces the Blooms to sc water through the stmt walls: 

‘Changs the water ln your vases Gal aod at the ane 
tie tim of thi alice frm the ends Of the stem. Ths 
nmin should be dove uader water, When arrtoging 
your vats, kep them oat of sunlight and dratts 

"The color of booms ean be changed, if deste, by add 
ing a harmless aniline dye to the water in the vase, or by 

‘placing “bloom tint” ta a bag with the flower and shaking it 
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HEATINBULATION, Waters 
hen a fietie gasoline is ignited 
Se the water in the fume, the 
Sir in the medicioe-drepper bald 


AN EXPERIMENT WITH IXDUCTION 
[A coil of wire connected in 


A SIMPLE MICROPHONE. Head- 
hone cords are connected to 4 sail 
Endo the petal 

Tight cell. A pene 


es mee ioe emanied enon to force 
ec Me Sear ate et 


fotnds Tike loud claps thunder ton of the 


tlectsie Corent which 


mmm] the main current for the lamp 


GasoLine 
wares 


H ome lests 


FOR THE AMATEUR 


Scientist | 


MAGNET! 
plete 
Proved with x 
Si atrast 


TEST FOR MUMIDITY. Place «mig 
and fan tte The 


hat 'ef another thermor 
ration, ‘The diference wil 


MAGNETIC SEPARATOR. Alton 


LONGITUDINAL VIBRATIONS. That 
2 roa eibrating from side to Hite alsa ¥ 
‘rates from end te end, ean be shown by 
Fespeoding’ « small lead ball in eontact 
swith the tod of the sod. As the od. vie 
‘rates, the ball will swing loagitwdlsalty 


the paper in drawn ender the beast 
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WELL SLI0E, 
WITH. Live 


ei 
us 


A Camera for 


Your Microscope 


THAT’S EASY TO MAKE 


manip. ‘ 

Suppose, for instance, that you 
fare exploring the microscopic’ jungle of 
green algae in a drop of stagnant pond 
Wwater, and you catch sight of a particu- 
larly: interesting group of vorticellae, or 
bell-flower animalcules. ‘They are as beau- 
tifal as a bed of microscopic tulips, and 
their movements, as they bob up. and 
down on their springlike stems, are so in- 
teresting that you long for a friend to 
share the wonderful sight with you. 

‘Such discoveries, however, are all too 
frequently made when the audience is ab- 
sent, If you wish to exhibit, them, you 
must resort to photography, which will fix 
cle permanently on paper. Be- 
vou can in this way gradually build 
up an album of mi 
tures,” taken in the inv 
which will be of increasing’ interest and 
beauty as you add to your successes in 
photomicrography. 

‘But living ereatures move, and even in 
1 drop of water they often move rapidly 
How can you catch the fleeting picture— 


ART of the pleasure of owning a 
microscope is the thrill of show- 


40 


the second of relative stillness when a 
tiny creature is poised, perhaps, upon a 
green thread of microscopic plant? 

To do this, you must first devise 
form of camera which will enable you 
to observe your infinitesimal subject up 
to, and during, the second when the pic- 
ture is taken and then provide some means 
oof creating a flash of brilliant light with 
which to take the picture when the little 
creature is momentarily quiet. 

‘A photoflash bulb will, of course, fur- 
nish the flash of light needed. Tn the case 
ff the moving pictures, to be described 
Tater, « phototiond lamp will be used in- 
stead. 

Since the essential thing you need in 
taking photomicrographs of living sub- 
jects is 4 camera of the reflex type, which 
Permits you to view the image until the 
fastant the picture is taken, let us see how 
you can construct one on a miniature 
seal. 

“This can be done easily by the use of 
an griinary round, onench cover lass, 

‘as is used to cover a specimen on a 
slide. "When one of these paper-thin disks 
of erystal is mounted at an angle of forty- 


Usiog the camera described here, the 
raph of 


‘TRIGGER 


(lager mechasisen, aod 
‘Shatter Blader and’ spring are riven elsewhere 
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Build This Simple Apparatus and 
Keep a Photographic Record of the 


Interesting Things You Discover 


By GAYLORD JOHNSON 


five degrees in a cardboard tube, as shown 
in the diagram on this page, it allows most 
of the light coming through the micro- 
scope eyepiece to pass straight through 
to a ground-glass screen on which you 
can view the magnified image. The cover 
sass is too thin to distort this image, as 
thicker glass would do. Enough light, 
however, is reflected from the surface of 
the cover glass so that a part of the rays 
are deflected into a focusing tube (G), 
Set at right angles and onto a smaller 
ground glass which makes a second image 
Visible through the focusing tube (J). It 
creates a sort of periscope, enabling. you 
to see into and down the microscope tube 
‘and to view the fdentical image which is 
projected on the large ground-glass sereen. 

‘The only precaution needed in adjust- 
ng the position of the ground lass in 
the focusing tube is to place it so that 
the distance from the center of the cover- 
lass reflector to each of the ground-glass 
screens is the same. 

‘You need not, however, measure these 
distances. Simply mount the | smaller 
roundeglass screen in the end of a tube 
(J). which slides inside of the main fo- 
using tube (G). Then, when the complet- 
ed camera is placed on its stand over the 
microscope, it is easy to focus the image 
of an object sharply on the larger ground 
flass screen and push the sliding inner 
tube (J) in or out until the image upon 
its ground glass is also perfectly. sharp. 
After this focus is once determined, the 
jnner tube can be glued firmly in place. 

‘The tubes are easily made by moisten- 
jog and roling up ordinary gummed two- 
inch, package-sealing tape. ‘small, 
Tour screen can bercut from a sheet of 
the frosted celluloid sold at camera stores, 
from a bit of architect's tracing cloth, of 
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2 sheet of ied wit 
ing paper. The scale 
plan shows the dimen- 
sions of the two tubes, 
which are fixed at 
right angles. 

The neat step is to 
‘construct a recess to 
hold an ordinary film 


pack of the  vest- 
pocket size one and 
five eighths by two 


and three eighths 


(ee) 
of shutter which ‘can be opened an 
held open by the finger, yet wil au- 
tomatically close when its. trigger is 
released 

‘The scale plans on the opposite page, 
and the actual-sze patterns given clse- 
‘where will enable you to ‘build. the 
‘amera box and shuiter from common 
materials. The base plate (4) and the 
shutter blades (2) should be cut from 
fiber cardboard having the smoothest 
possible sur (Continued on page 


‘Pigpoawo swt _caouno oiass 


RECESS FOR 
\ —— FILM PACK 
Tz LB OF 
pea CAMERA BOX 
Ne CAMERA BASE 
Tn cto 
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il Tonouno ot 
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surrom Lovee evernect 
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HOUSEHOLD TASKS MADE 


ew Appliances 


MILK-BOTTLE TOP 
"HAS ORAVITY LID 

avweigh like 

‘Si, he 


{o"pour without piling 


SHOE. SHINING RACK 
Especially convenient for 


CAP PROTECTSPERCOLATORTOP 
Resembling  chimaey cap, this shield 
fs on the dinner spout ator 
snd "prevents the bolling Tiquld. from 
SiiasSe Ge" glase top asd" Breaking 
ie The cap ‘in toatalled simply by 
Slipping Rover the ead of the tube 
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LIGHTER THROUGH 


Sor the Home 


ELECTRIC PUMP HAS 
SAVETY FEATURE 


MANY-PURPOSE COMBINATION 
BEATER AND MIXER 


TODD 


RUBBISH IS FUEL POR INCINERATOR 
Fe 


uit! 
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HOME-LABORATORY EXPERIMENTS 


REVEAL 


Strange Facts aboutWWater 


HEN you pour yourself a glass of 
do You assume that the wa- 

{er is pure? With no relection on 
its fitness for drinking, it may and probe 
ably does contain all sorts of impurities, 
from a chemical point of view. One of the 
most outstanding properties of water isthe 
Variety of substances that it dissolves, and 
consequently almost all water contains 
foreign solids, and gases such as air and 
carbon dioxide, in solution. Even glass dis- 
solves in water—not very readily, to be 
sure, but enough to enable you to prove it 
by a simple test. 

lace some fragments of glass in a mor- 
tar and moisten them with several drops 
of water. Grind the wet glass to a paste. 
Now ada drop of two of phenolphthal 
solution. A. pink color appears, indi 
that the glass has dissolved and yielded 
alkaline fons to the water. The test shows 
that av drinking glass actually becomes a 
little thinner each time you use it, as a 
minute amount of the glass dissolves in 
each glassful of ‘water. 

Falling rain absorbs carbon dixie, am- 
‘monia, and sulphur compounds from 
air, reaching the earth not_as pure water 
but asa true solution. Seeping under- 
ground, water dissolves. mineral. matter. 
When the water is later used for domestic 
purposes, these minerals may make troU- 
ble-of various kinds for the consumer. 

Tron and manganese in the water may 
stop up pipes, and discolor clothing in 
laundering. Acidity in the water is likely 
to corrode the supply system. Calcium and 


“ 


By 
Raymond 


‘magnesium compounds require an ex 
env amount of vaup to be uted for 
‘washing purposes. In industrial estab- 
Iishments ‘where’ steam i. generated 
mineral matter in water crystallizes and 
forms a heat-insulating layer between 
the source of the heat and the water, 
hindering the operation of boilers. 

in. your bome laboratory, you can 
readily compare water from different 
ources and determine, with a litle 
Chemical detective work, which is best 
for laundering. Hard water, containing 
relatively large amounts of calcium and 
‘magnesium, fs the least desirable; soap 
will do ite work only after a consider- 
able portion of it has combined cher 
Cally with these minerals and removed 
them, forming a messy curd or prec 
tate. For practical purposes, that much 
soap has been wasted 

‘To test the hardness of water, dis 
solve about half a cubic inch of soap— 
Preferably Castile soap—in about 100 
Cuble centimeters of alcohol (an eight- 
‘ounce ‘drinking glass holds about 240 
Cubic centimeters). Ordinary denatured 
alcohol is perfectly suitable for this ex- 
periment. ‘The soap will dissolve more 
fapidly if the mixture is Kept ia a 
warm place, a day or two being re- 
‘ied if it is cold 

‘When this alcobotic soap solution has 
been prepared, filter it and measure 
of ten cubic centimeters, diluting this 
Portion to about 100 cubic centimeters 
trith plain denatured alcobol. ‘The re- 


Steam That Chars Paper, and Water That 
Boils Under 212 Degrees, Are Among the 


Curiosities You Can Demonstrate Easily 


sulting soap solution will be of the right 
strength for your tests. 

Place fifty cubic centimeters of the water 
to be tested in a fat-sided bottle and add 
some of the soap solution, a few drops at a 
time, from a burette, Shake the bottle after 
‘each’ addition. The process is repeated until 
a foam or lather is formed and remains un- 
broken on the surface of the water for about 
five minutes, By noting the burette readings 
at the start and finish of the test, you know 
how much soap solution was required to off- 


How Hard Is Hard Water? 


fern ssrople ie. 
bortie frequently. The burette will show how 
‘much soap ie necded to form a permanent lathe? 
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fast trom 
insert = 


2 Remo 


set the minerals in the water, and this per- 
mits you to gauge the relative hardness of 
the water, If ity cubic centimeters of 
water from another source, for example, 
Tere twice ts much soap soto, the 
the second sample of water is twice as 
hard as the first. Freshly boiled and 
cooled distilled water, which will be about 
the purest you can obtain, will need only 
about a half of a cubic centimeter of 
the soap solution to form the lather 
Tf you want to make your own hard 
water, for comparison, you can do it 
artifically by dissolving a speck or two 
of plaster of Paris, calcium chloride, or 
Epsom salts in the’ sample. 

Tron in water may be detected by evap- 
rating fifty or 100 cubie centimeters of 
water down to about half a cubic cent 
meter, and then adding a drop or two of 
strong hydrochloric acid, A yellow color 
formed at this point may be due to iron. 
Now add a drop of nitric acid and then 
‘4 drop or two of sodium or ammonium 
thiocyanate, or sulphocyanide, If a red 
color i formed, iti a ure sign that the 
water under test contains iron, 

‘A drop of silver nitrate solution, added 
to ten or fifteen cubic centimeters of wa- 
ter which has been acidified by a drop or 
two of nitric acid, will yield a white preci 
pitate of silver chloride if the water con- 
tains any chlorides, such as common salt. 

‘You can detect’ calcium in water by 
adding in tun a drop or two of ammo- 
nium chloride solution, a drop of ammo- 
nium hydroxide, and a drop of ammonium 
oxalate solution. A white precipitate is 
probably calcium oxalate, showing the 
presence of calcium. 


‘ESTING for magnesium isa little more 

ficult, but you can do it by filtering 
the liquid from the previous test, to remove 
the white precipitate, and adding a solu- 
tion of ammonium phosphate to the clear 
Tiquid rem: ‘a white prec 
formed, it is probably ammonium-magne- 
sium phosphate, which shows the pres- 
ence of magnesiim in the original sample. 
Sometimes the precipitate is reluctant to 
form, and the process can be aided by 
rubbing the inside of the test tube with 
a glass rod. 

‘The physical properties of water, no 
less than its chemical properties, aiford 
interesting home experiments. At the at- 
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mospheric pressure of sea level, water 
boils, turning to steam, at 212 degrees 
Fahrenheit or 100 degrees Centi 


Contrary to popular belief, 


just simmering. Boil water violently in 
fone beaker, and keep another beakerful 
just at the’ stage of forming steam bub- 


bles; thermometers placed in the two 
beakers will register exactly the same. 

Raising or lowering the surrounding 
pressure, however, dors alter the tempera 
ture at which water boils. Ifa flask of ws 
ter were stoppeted with a thermometer 
dipping into the liq ide, and the wa- 
ter were boiled, the thermometer would 
show a rise of temperature well above 212 
degrees Fahrenheit because of the pres- 
sure of the confined steam, Since the 
steam pressure would soon burst the flask, 
1no.one should attempt this experiment 

Tf the pressure within the flask is re 
duced, on the other hand, the boiling tem 


perature of water is lowered, and this ex: 
periment is safe and easy’ to perform. 
First boil some water in an uncorked flask. 
Remove th Sask frm the heat and spr 
‘with a cork carrying a thermometer. 
Bip the flask cautiously into cool water, 
‘swirling its contents to distribute the heat 
evenly ‘so that the glass will not crack. 
You will see the water in the flask boil 
again, and a look at the thermometer 
shows that its temperature is lower than 
the usual boiling poi 
‘As you have seen, water at sea-level at- 
‘mospherie pressure cannot be made hotter 
than 212 degrees Fahrenheit, the point at 
which it boils and turns to’ steam, This 
does not imply, however, that the vapor, 
‘or steam, cannot be made still hotter. AS 
‘a matter of fact, it can be heated much 
more, and is then known as superheated 
steam, You can use it in a number of 
striking experiments 


‘0. MAKE superheated steam from or- 
dinary or “wet” steam, a flask is fitted 
with a one-hole cork through which pass- 
an L-shaped (ube of glass or metal. A 
piece of wire screen on a ring clamped to 
8 ing stand or other laboratory, support 
may serve as a rest for the flask, 
wraler has been added to the flask, heats 
applied with a Bunsen burner or’ alcohol 
lamp, The steam thus generated is now 
superieated by leading it through a heat- 
ced coil of copper tubing, wound from two 
‘or three feet of small tubing and connect- 
fed to the steam generator with about an 
inch of rubber tubing. The copper-coil 
superheater. is placed horizontally and 
heated as hot as possible; an. ordinary 
Bunsen burner may’ be used, although a 
burner of the (Continued on page 97) 


USEFUL STIRRING ROD MADE 
FROM GLASS TOWEL BAR 


"HEN chemicals have caked in their con 


ers, the heavy, pointed gia: 


‘od shown bere 


makes an excellent tool for removing them. It is 


made from a ten-cent towel lar 
the desired point for about three m 


Heat the bar at 


first a yellow flame and then a strong blue Bunsen 


flame. ‘The rod becomes $0 
apart like taffy. Shape 


the point with forceps 
or pliers and cool the 
bar slowly by gradually 
lowering the flame, end- 
ing with a yellow fame 
and rotating the bar 


continuously. The op- 
posite end may be 
rounded in the same 


which it comes into 
contact. 


and can be pi 
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BUILD THIS 
LIGHT, COMPACT 


becomes significant when tt 
novelty results in better perform- 
ance. Basically, the circuit of the compact 
short-wave receiver illustrated isa straight- 
forward, trustworthy, two-tube set, con- 
Siting of x repeneratve deere a one 
stage of transformer-coupled, audio ampli- 
fication. Physically, however, it embodies 
several brand-new kas that make fr com- 
ness, less weight, and easier operation, 
Pepirst of all since the filaments of 
two type '30 tubes are connected in series 
with an eight-ohm resistor, a single, large- 
size 4¥4-volt “C” battery'can be used as 
the “A” supply, With the total current 
drain for the filaments totaling only sixty 
milliamperes, this battery will last for five 
or six weeks. 
ste vote, om the other hand is sup 
ied by three ‘of the new-type portable 
forty.fve volt “H” baterien. ‘These bat 
teries are very small in size, measuring ap- 
proximately two by three and one half by 
four and one half inches, but, in spite of 
their tiny proportions, will Iasi six months 
on the basis of about four hours use a day. 
Because of the compact design of the 
aluminum cabinet, the entire battery sup 
ply fits snugly into one end and requires 
‘hg braces or hooks to hold it in place. 
‘When we analyze the actual photo- 
graphs of the circuit, the first physical 
Feature to attract attention is the 1o- 
cation and use of the antenna trimmer 
condenser C,, Usually, this condenser 
isasingle “postage-stamp” unit placed 
close to the antenna binding post. In 
this iru, however each plugin coil 
4s fited with an individual miniature gy 
variable condenser. Although this ar- 
rangement requires the use of 
speci! cll frm, provided with & 
threaded shelf to take the con- 
denser, and several condensers, 
the advantages 
offset the cost, ‘Since each plug 
in coil has its own trimmer. once 
the correct condenser setting has 


LTHOUGH novelty, in itself, is no 
Az for reciver efiiency, 
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By J. B. CARTER 


been found for each coil, no further ad- 
justment is necessary, providing the anten- 
im length wot ered A cach cal 
ugged into the circuit the correct trim- 
mer capacity automatically is provided, 

If the cost of the receiver runs too high 
with these multi-trimmers included, they 
can be omitted. A single three-plate midget 
condenser, insulated with the suitable 
washers and mounted on the side of the 
aluminum case, can be used instead. 

Besides being light in weight, the inex- 
pensive aluminum cabinet also serves as a 
perfect shield for the receiver. Provision 
to simplify the changing of coils is pro- 
vided in the form of a hole cut in the top 
of the case and fitted with a snug alumi- 
rum lid to exclude dirt and dust. 

‘Tuning is accomplished by means of a 
‘small 00014-mfd. variable condenser (C3) 
shunted across the grid winding or sec- 
‘ondary (Iz) of the plug-in coil, The 
primary winding (L,) is interwound with 
the secondary and the tickler (Ly) 
small winding placed near the base’ of the 
coll. For those who wish to buy the bare 
forms and wind their own coils, the neces: 


sary winding data is given in ‘convenient 


P. ortable 


table form elsewhere in this article, 
The use of an audio-output trans- 
former (T,) adds immensely to the ef- 
ficiency of this litle set, permitting 
high plate voltage on the au 
and thus increasing the amplification of 
the received signal to an amazing ex- 
tent, Furthermore, it keeps direct cur- 
Feat, out of the headphones and 
eliminates the effects of body capacity, 
‘The adjustment of the recelver 1s 
about as ‘simple as its construction, 
First, rotate the regeneration control 
shing sound is 
the phones. When this control 
is advanced to fat, a distinct “plop” 
will be heard, signifying that the de. 
tector tube is oscillating. If no “plop 
is heard, check over all the connections, 
‘A common trouble is a reversed tick 
ler winding, Trace connections through 
the prongs to the socket and make sure 
that all leads are poled properly 
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-Wave Receiver 


For the next step in the adjustment, at- 
tempt to tune in a signal by rotating the 
tuning dial slowly. If the receiver is oscil 
Tating, «squeal wl be beard in the phones. 
To remove the squeal, retard the regener- 
ation control and retune the condenser C- 

At this point, adjust the antenna con- 
denser Cy for maximum response. This 
may cause the receiver to break into oscil- 
lation, Tf it does, retune the main con- 
denser C,. This process should be repeated 
until a main condenser setting is obtained 
that will allow the antenna condenser to be 
rotated aver its full range without bringing 


cach of the four plug-in coils. If care is 
taken in making the adjustments, it will be 
Unnecessary to touch the trimmers again, 
provided, of course, the length and lo- 
Cation of the antenna and lead-in are not 
changed. 

Incidentally, this builtin condenser ar 
rangement can be used for band spreading 
instead of antenna trimming if desired. 
‘The condenser in each plug-in col is 
ply so wired that it will be connected in 
Parallel with (across) the main tuning con 
Genser (PSM, Oct, 34. p. 64 of 
ito the antenna lead to the primary wind- 


ing. If this is done, it will be necessary, of 
course, to provide a separate antenna-trim- 
mer unit of the usual type, 

If the receiver is to be used for portable 
‘work, an inexpensive leather or metal han- 


the receiver into oscillation, When this 


point has been reached, the antenna con- 

Genser should be retuned for maximum 

signal strength and left in that position. 
‘This process then should be repeated for 


Relative positions af the various 
the wiring of the eiealt, ave made 
tive diagram, Compare with 


HOW TO WIND THE COILS 


Tickles cond with 
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Beet 


seo . 


‘A complete plug-in coll, and ene cut away t0 
‘how the bulittn variable trimmer condenser 


dle, obtainable at your neighborhood hard- 
ware store, can be attached easily to the 
top of the case with two screws. Also, 
desired, a neat and convenient can 
carrying case can be made to house the 
entire cabinet. 

Since it is completely self-contained and 
thoroughly shielded, this little circuit also. 
can serve a reliable monitor for an 

can be 
regular 
stations 


amateur (ransmitting station 
calibrated by using it frst a 
‘ceiver and spotting various m 
‘on the band desired 


LIST OF PARTS 


C\—Variable trimmer condenser, one 
{or each plugin coil, $0 mrnfé, 

©.—Vansable ondenser, 140) mtd 

K.—Resstor, # ohm 

Ri—Variable resistor, 50,000 ohm 

Ri—Carbon grid leak, § mei 

7 met, 1X0 4 step-up 

ut transformer 


KFC. Choke, 10 mh, 


4s-volt portable "i 


walt "C" battery 


” 


TIMELY TIPS ON 


Radio Building and Repair 


Z-PENTOOE TYPE TUDE 


For Better Tube Output 


ANY radio receivers. using pen 

tode tubes in the output stages 

have a tendency to be somewhat 
sluggish on low notes, and at the same 
Lume exhibit troublesome hum amplifica- 
tion. These faults often can be corrected 
simply by increasing the screen-grid_re- 
sistance (R) to about double its original 
value (or by inserting a 5,000-ohm resist 
ance if there isno such unit) and then by- 
passing the resistance to ground through 
4 O,S-mfd, condenser, as illustrated. No 
changes need be made in any of the other 
‘constants of the circuit, including the “B= 
supply voltage, —E.B.L.. 


New AntennaGives 
All-Wave Reception 
Without Switching 


FOR athwave recep- 
tion, the latest 


cording to its manu- 
facturer, it not only 
provides uniform sen- 
sitivity on the short- 
wave bands, but re- 
tains this efficiency on 


the broadcast fre- 


quencies ‘without the 
necessity for any sort 


coupling transformer. 
It derives its name of “V-doublet” from 
the unique V-shaped center portion between 
the antenna proper and the transmission 
line ‘The antenna requires only wo points 
‘of suspension, and comes complete in kit 
form including the necessary insulators, 


I-F Transformer Has Variable Coupling 


Sliding spring action gives w 


Loss-Free 
Insulating 
Material 


DESIGNED espe- 
cially for short- 
wave work, anew 
insulating ‘material 
serves as a mount- 
ing for the latest in variable condensers, 
Considered twice a elective as ordinary 
fused quartz, this new product is trans- 
parent and not easily cracked or broken. 


Condenseewith moss. 


{ng of » new mate 


it 
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\OMETHING radically new is provided 
by this intermediate-frequency. ci 
ling unit made up of two sets of tank- 
wound low-loss coils, each tuned by its 
‘own variable condenser to the proper fre- 
‘quency. Unlike the usual I-F transform- 
ers, the coupling between the two coils is 
‘made continuously variable by means of 
an ingenious sliding spring action and pro- 
vision is made either to lock this slide at 
the most favorable point or to make it 
variable at will by means of a cam. With 
such an arrangement, variations of coup- 
ling from one third to over three times 
the critical value may be obtained simply 
bby turing a dial mounted on the receiver 
panel. Both coils and condensers are 
‘mounted within an aluminum shield, shown 
here cut away to illustrate the positions 
of the various components. ‘These trans- 
formers may be used in connection with 
any screen grid tubes such as are nor- 
mally used for intermediate-frequency 

amplifiers. 


New “A” Battery Is Smaller and Lighter 


ANSWER the demand for 

smaller and lighter dry cells 
a manufacturer has introduced 
the midget “number six" battery 
Pictured: Composedoffoursmal- 
er cells, connected in parallel so 
that the voltage totals 1.5 volts, 
it has a service life of approxi- 
mately forty ampere hours. It 
occupies only two thirds as much 
‘oom as does the standard “num 
ber six” cell, and is forty. per- 
cent lighter. 


ot new antenna which giv 


Jead-in, and special receiver-coupling trans- 
former. Overall, the main antenna meas- 
tures only fifty’ feet from insulator to 
insulator, a convenient size for almost any 
installation, For best results, the system 
should be rigged as high as possible, 


Covering Exposed Wires 


EXPOSED portions of wires on coils 

or other small parts, can be protected 
easily by coating the wire with ordinary 
rubber cement. After the cement has been 
applied, a bath of strong vinegar (or weak 
acetic acid) will serve to “vulcanize” the 
rubber coating, removing every 
stickiness and providing a thin, 
ent, and flexible 
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Exciting New Water Sports | 


Outboard motor boats racing in a swimming pool at Miami 
Beach, Fla, Because of their tiny size and easy mancu- 
verability, such boats can race in small, confined arcas 
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CREATED BY OUTBOARD MOTORS 


By IPPING through the choppy water of 
the Hn er a nu et 
a ad 

Joun Soest seer Seonbed Yost Ie oot 

E. of Dychmga Sree is New Nese Cy ik woe 

- Fred Jacoby's Flyaway, winning the classic 


‘Albany-New York marathon. 


Looe eee ree 
net, had driven it downstream. After battling through rough water, 
hours and twenty-eight minutes after his start. Once again, the 
eae cerace ete areas 
‘New Orleans, La. Outboard motors have been used to pump water 
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‘An outboard motor, geared to an air propeller, drives the 
jce boat pictured above. An automobile radiator cools it 


in fire fighting; they have been attached to 
‘canoes, aquaplanes, cabin cruisers, rubber life 
rafts, and ice boats. During fighting in China, 
1 few years ago, government officials used 
them to push barges of war materials up the 
shallow Yangtze River. 

Of all the queer jobs these engines have 
been called upon to do, probably the stran- 
gest is one reported from Canada. Four hun- 
dred and thirty-three miles north of Que 
bec, in the Canadian wilderness, a gold mine 
needled new boilers for its engines. The near- 
est railroad was forty miles away. Wagon 
roads to the mine were virtually impassable. 
By turning to outboard motors, the owners 
solved their problem. ‘The great, six-ton boil- 
cers were unloaded from the railroad, made 
‘water-tight, floated on a shallow stream, and 
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‘The “water bugs” 
get off to a fly- 
ing start ino 
big race. Sock 


events are grow- 
ing in popularity 


ed forty 
ard engines! 

‘The story of the outboard motor, and its quarter 
of a century of spectacular advance, goes back to 
4 hot August day. A young Norwegian mechanic, 
the late Ole Evinrude, had gone on a pienic with 
several Milwaukee, Wis, friends, One of the young 
women expressed a desire for some ice cream, and 
Ole volunteered to row two and a half miles to the 
mainland to bring some back to their island pienic 
‘round. On that five-mile grind at the oars, the 
idea of a small auxiliary engine that would ‘take 
the place of a rower, first entered Evinrude’s mind, 

He had experimented at various times with gaso- 
line engines, running one. of his first models with 
illuminating’ gas from a jet in his boarding house 
and frightening the other boarders with its sudden 
volley of explosions, By 1909, he was tuning up 
the world’s first outboard motor. It was a one- 
unger that developed one and a half horsepower 
land weighed seventy-five pounds. The latest model 
‘weighs only twenty-four pounds and develops the 
same horsepower as the original engine. 

Many of the motors now on the market can be 
carried by a boy of ten, Starting with the pall of 
4 cord, riding to and from the water on an auito- 
tmobile’ running board, occupying but little space 
in a enrage or cellar, these power plants are the 

Tn recent years, busy inventors have tuned out 
lectric outboards, auxiliary engines that run under 

five and six cylinders, en- 
‘and even “inboard outboards 
i i not necemary for an 
gine to be attached to the back of a boat. If the 
powerplant can be detached and lifted out by 
and, it is an outboard motor. 

‘Advances that mark milestones in outboard his- 
tory have been the introduction of the automatic 

everse, the development of the twin outboard with 
its increased power and decreased vibration, and 
the adding of the tilting feature which permits the 
propeller to rise without being injured when it 
Strikes a rock or sandba. 

Tn the improvement of the outboard motor, just 
as in the advance of the automobile engine, racing 
has played an important part. 

‘During the early days, two and three miles an 
hour was. the speed of ‘rowboats pushed by the 
Jaboring little engines. By 1924, Judge Aaron B, 
Cobn, of Toledo, O., was causing a sensation at 
the Detroit Regaita of the American Power Boat 


s upstream by churning out- 


Association, by speeding around the course at twelve 
miles an hour with an outboard. Tn 1926, outboard rac 
ing began to sweep the y and now there are 
many as 4,009 races run in a single ‘year in 
America alone, The competing bo 

With twelve-horsepower mot 
with sixty-horsepower 


the most grueling contest of all—the race of the 
bugs” from Albany to New Vork City 

For eight years, this annual speed battle hi 
drivers from all over the country. As many a: 
contestants may line up for the start. Sometimes, only 


zen get through. The others are swamped by hich 
waves, capsized by rip tides, stranded on sandba 
inshore with dead motors, flaming gasoline tanks, « 


disabled steering gear. Yei, out of 
eight races, not one has been seriou: 
During this year’s contest 
Poughkeepsie with his engine ‘in flames. He smothered 
the fire, continued the race, and placed in the money 
Another contestant saw a rival capsize, swung around, 
fished him out, put him safely 
on shore, and then headed down. 
stream, still battling for the lead, 
Sometimes, a plucky rider will 
Tead the pack to within almost 
sight of the finish line and then 
be overtaken by disaster, In the 
1929 race, J. T, Milliken, of St 
Louis, Mo,, was far out in froat 
Crows lining the shore in up- 
per New York City, were cheer 
ing him as the vietor when his 


4 starters in’ the 
injured, 
iver pulled into 


whining engine coughed and 
stopped. A glove, floating in the 
Hudson, had been sucked in 
the water intake and had plugged 


the opening, overheating the en- 
gine. While he drifted helpless: 
ly downstream, a tiny racer the 
color of an orange peel scooted 
past, and J. E. Wilkinson won 
the Face 

‘Such twists of fate add to the 


‘An amateur racer and his mechanic 
throw all their weight on the move 
"their tiny craft, which points 


Skyward when the engine is started 
At the left, an outboard motor i xen 
in use as a'pusher fora sailboat, They 


‘often are carried 


Outboards run a relay 
face. One of the con 
testants is passing 
the baton to. team 
mate. ‘This is one. of 
the ‘new: sports that 
outboards have created 


The odd craft at the 
Teft thas an airplane 


Be unit which rises 
from the water when it 
is pushed along by an 


Sircle, it ie seen 
motion at high spec 
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excitement and fascination of the game, 
And this fascination grips young and old 
alike. ‘The outboard bug is no respecter 
Of persons. It bites college girls and mil- 
lionaires, office boys and railroad conduc 
tors, fifteen-year-old flyweights and 200- 

und men Who are nearing sixty. In a 
ingle Albany-New York race, for ex 
ample, the entrants included {wo surgeons. 
a banker, lawyers, college boys, a civil 
engineer, ‘several farmers, a beer-garden 
proprietor, an oil-burner expert, the presi- 
dent of an insurance company, a Wall 
street runner, a transatlantic aviator, and 
a florist! 

‘The night before the start of any long 
outboard race provides a colorful scene, 
Contestants, working under the glare of 
searchlights, tune up their motors and 
make last-minute adjustments on their 
brilliant-hued boats. Many of them sleep 
on mattresses thrown on the ground or 
‘on folding cots near their craft 

‘These boats, none more than sixteen 
feet long and'many hardly longer than 
their riders, are coated with graphite paint 
or repeated rubbings of a special marine 
wax to reduce friction, 
ors and, oftentimes, auxi 
are fitted to the engines 
‘cables are 


‘Terminals and 
sd with grease as a protec- 
tion against flying spray. ‘The weight of 
connecting rods and pistons is calculated 
to the fraction of an ounce and the pro- 


ers, are balanced until they ill spin 
nthe breeze of a small electric fan. 

‘The more wealthy of the entrants use 
specially blended fuel. ‘They have the 
cylinder walls lined with chrome plating. 
‘And they have all vital parts X-rayed as 
a protection against hidden flaws, While a 
racing eraft can be purchased for $500, 
some enthusiasts spend $20,000 a year on 
the sport. ‘They travel from race to race 
with a fleet of boats and half a dozen 
mechanics. Gar Wood, Jr, for instance 
has a huge, specially designed aluminum 
truck that houses his boats and engines. 

‘At the other extreme are the home- 
made hydroplanes, transported on trailers 
or driven to the scene of the race by their 
makers. In 1934, one of these backyard 
jobs left sleek, factory-built racers behind 
in the dash from Albany to New York. 

Tt was constructed during spare mo- 
ments by Fred Travis, a railroad conductor 
of Peekskill, N. ¥. The Saturday before 
the race, Travis got off from work at 
noon, drove his boat up the river to Al- 
‘bany, got a few hours sleep, and was ready 
for the starting signal at seven o'clock the 
next morning. At the end of the 129-mile 
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foundoutboardstobeagreat 
help in getting to and from 
the” good places.” The photo 
‘at the right shows a couple 
(of anglers in their outboard- 
powered boat. Below, a sail 
ing yacht gets a boost from 
‘an outboard while making 
long passage through acanal 


At the the driver 1 
weight forward to hold the nose 


{As the speed increases, he moves back 
to balance boat on its bydroplane step 


[ia 


In making turns, he 
to keep the ny er 


Outboards sometimes do heavy duty. At the left, 
fone of the tiny power plants is being used to 
propel a barge for emergency service across a 
Fiver while the bridge is undergoing repairs 


grind, he was leading the field in his class, 
After the judges had congratulated him, 
he headed upstream and drove home to 
Peekskill. Monday morning, he was back 
‘on the railroad run as ustal. 

‘in Florida, a few seasons ago, Elmer E. 
Dunn rented a motor for Bity cents hiced 
4 boat for ten dollars, tuned it up a bit 
for experience, and then cleaned up at the 
Miami Beach’ Regatta. Outboard. racing 
doesn't take years of experience to learn 
‘Tyros have placed high im many contests 

‘AC the start, the drivers throw their 
weight far forward to hold down the nose 
Otherwise, the boats might veer off oF 
somersauli backward. AS the speed in- 
creases, the rider moves back unlil he bas 
the craft running on its hydroplane st 
Kneeling, he balances the plunging lite 
bast by shifting his weight tn ough water, 
the slapping and pounding of the waves 
against the 100-pound hull frequently 
leaves the rider black and blue. Many 
racers wear knee pads and tape cotton 
batting to their shins in preparation for 
along race. In addition, all are required 
to don life jackets that will keep them 
afloat in case of an upset 

‘AL top. speeds, the littie water whip- 
pets are literally’ hitting the high spots. 
They skim the surface like flat stones, 

‘the best time when a breeze is 


kkicking up the 


(Continued on page 83) 


POPULAR SCIENCE MONTHLY 


the 


¥ waTAL, Ceylon, Australia, and South 
America, there are species of earthworms which 
‘grow to'a length of six feet. In several trop- 
Feat" countries, specimens over three feet in 
Jength are common, 


Polar Acoustics Are Good 


R.NO, srokawe, wasit, ‘There are times 
when ordinary sounds can be heard over un- 
believably Tong’ distances, Reliable observers 
report that in the Arctic the barking of dogs 
hhas been heard from ten to fifteen miles away. 
‘This phenomenon can be explained by the fact, 
that cold, dry alr & the best conductor of 
sound, and these conditions are found in the 
polar regions, 


A Fast-Stepping Bird 


R. D,, wrrrsevucn, va. When full-groven, 


‘an ostrich weighs approximately 300 
Despite its weight, Ie is very Meet and, when 
alarmed, is capable of running at the rate of 
thirty miles an hour. 


The Grimmest of Them All 


W, Ly prrmorr, atten. The Black Death 
(bubonié plague) ‘which swept Europe in the 
‘middle ofthe fourteenth century was probably 
fone of the major calamities of history, not 
fexcluding wars, barbarian invasions, carth- 
‘quakes, foods, and the World War. its 
{Umated that one-quarter of the entire popull- 
tion of Europe—at least 25,000000 persons— 
‘was destroyed by the epidemic. 


Where Days Are Born 


|—witert is the international date line 
and what determined its location?—P. CL, 
‘Meridian, Idaho, 

‘A—rie imaginary line on the earth where 
the change of date frst takes place, Known as 
the “international date line,” runs for the most 
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What is the length of the largest earth: 
worms?—F. F., Perth Amboy, N. J 


nswer- 


part along the 180th meridian, on the opposite 
Side of the earth from the Greenwich merid- 
ian. This location was selected because, tn this 
almost landless part of the Pacific Ocean, the 
‘change of date causes the least posible con- 
fusion. The line deviate from the 180th merid- 
lan in various places to avoid passing through 
land groups. 


Starfish Hard to Destroy 


true that if the arm of a starfish 
‘new one will row in its place?— 
WB. ¥., Mobile, Ala 

‘aan repair bodily injuries, 
it loses an. arm, a new one willbe grown in 
its place. More remarkable than this is the 
fact that if an arm is broken off s0 as to in- 
clude a portion of the central disk, not only 
‘will a new starfish be formed on the broken- 
sit part, but ths regenerated sar wil be 
Capable ‘of reproducing its kind. This is pos 
sible because the base of each arm contains an 
Independent set of reproductive organs. 


Seeing Beyond the Horizon 


J.McK., ras0PA, FLA. Travelers tell of hav 
Jing seen objects a great distances. In Tibet, 
ML Everest was reported to have been seen 
from points, found ‘to be 400 miles distant 
treat Vion ot the log iano can be 
explained only by relraction, which is known 
to be extreme under certain atmospheric con- 
dons Retraction the bending of pas of 
light passing through layers of atmosphere of 
different densities. Its tendency is to make the 
distant object appear higher than it really is 
‘Thus we see the sun before it actually rises, 


Fly Is Real Speed Bug 
Qt nave beard about an inset in South 
pe beat Con Jos ety Rr he 
EF Romotdsbury, Ob. m 


Aime cerstexonrvis, o deer-bot fy, a 
native of North and South America and parts 
‘of Europe, can travel 815 miles an hour, near- 
ly fourteen miles a minute, or 400 yards 
second. 


Lightning Strikes the Clouds 


‘Q—vors lishtning come from the earth and 
‘20 up, oF does it come from the clouds to the 
eath?“L. LN, St. Louis, Mo. 

‘A—zwo research engineers,” working in 


ways preweded by faint leader,” whieh 


Appears as an elongated, luminous dart trav- 
ding from a cloud to the earth. This leader 
Averages 180 feet in length is unbranched, and 


bee 
lieve it to be an “electron avalanche" that 
ionizs the air, making it electrically conduc- 
tive and thus’ paving the way for the main 
flash. As soon as the Jeader strikes the earth, 
the engineers found, the main flash starts up> 
ward along the same path. 


All That Throat and NoVoice! 


Q—ts rr true that the giraffe cannot utter 
a sound?—J. M., Portland, Me 

‘Arie vocal cords of the giraffe are atro~ 
pied to such an extent that for all practical 
purposes they are useless, Big game hunters 


ve noted that the animals remain mute even 
in the agonies of dying, The few authorities 
who have heard sirafes utter a sound de- 
seribe the sound a a faint leat 


Space Offers Black Outlook 


Q—1s rte space beyond the earth's atmos 

here, between te earth and the sun, light or 
W. B. H., Tacoma, Wash, 

18 spice ie devoid of fight. Tt is an 
rpetual night. The only manner in 
vehich I could receive lights for a planet of 
pplanetoid to pass through it, thereby reflecting, 
the fight of the sun. 


Camel's Breach of Etiquette 


Qs tr fac thatthe cama has the habit 
of spitting? —F. B. J, Kalamatoo, Mich, 
Aycan whe nerd, lets salva 


at tig object of i es At stim bs 
frealing fe perceptible in the’ gands of the 
‘animal's throat. 


Worn Files Don't Bite 


MM. S.G, mmervcsant, ALA Files can be 
sapere ‘readily. by following thie simple 
‘Clean them seth a wire brush and 
fake cert they are fre from ll er pete 
by wiping with alahol or east. “Dry the 
eee oh ine a ane et 
Seven ounces; copper sulphate, two ‘ounces; 
{and borax, two ounces. This solution dissolves 
the thin, Curied edses which prevent the fle 
from biting. When (Continued on page 06; 
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“What seems to be the mater 


ONFOUND you, 
Beelaebub! I wish 
T knew what was 
making you miss 


s0.” Young George Armstrong 
stared disgustedly at the mo- 
tor in his beloved red roadster 
and wondered what test to try 
next. 

Tut, George,” ventured the 
gi in the car, “it doesn’t seem 
fo mise when you don't go 0. ; 
ttle slower and 


forget about it?” 
“Huh!” George grunted. “That's just 
like a woman! You'd drive a car till the 
wheels fell off, without ever trying to find 
‘out what's the matter with it 

‘The girl offered no more suggestions, 
ind George went on with his tinkering. 
‘Can't, be a spark plug, because 1 just 
cleaned them,” he muttered. "Besides, it 
‘doesn't seem to be all in one cylinder. I've 
cleaned the timer contacts and they look 
‘good, Maybe it's water in the carburetor.” 
fc looked up at this point in his specu 
lations and caught sight of a service car 
coming down the road. He shouted and 
ley, Gus! Got a minute to see 

ater with my bus?” 
, young feller,” grinned Gus 


Sure hay 
‘Wilson, as he nd Joe Clark, his partner in 
the Model Garage, pulled up and climbed 
‘out of the service car, 

‘The veteran auto mechanic greeted the 


firl in the car, ‘Then: "What seems to be 
the matter with Beelzebub today, son?” he 
inquired. 

Soon as T get to rolling, she starts to 
amiss especially if isa bit of an up grade 
td Eve rot the thot petty wel open. 
Young Armstrong explained, “T've cleaned 
‘the spark plugs and the timer contacts, 
and Tve tested the spark. I's full 
‘quarter of an inch long, and nice and blue. 
T was just about to pull the carburetor 
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DO YOUR 


Spark Plugs 


MATCH YOUR DRIVING? 


apart to see if there's some water in it.” 
cis ever, took anything for granted 
fe removed t lugs and carefully 
Hapected them, ‘Toen ke taked the gil te 
step on the starter pedal while he watched 
the timer make and break contact, At the 
same time he observed the spark. jump 
from the coil high-tension wire which be 
held, by means of insulated pliers, about a 
quarter of an inch from the cylinder head. 
“Why use those trick pliers?” Arm- 
‘asked. “Is the wire so old you think 


“There may be a bad spot in the wire, 
then you're due fora swift jo hat will 
ce you jump Tike a jack rabbit even 
though it won't do any real damage. 
uphnd besides." Gas ane mao 
jully measured the spark-plug gaps, 
hhand you use to grab the high 
wire is damp and your other hand is rest- 
jing on a metal part of the car, you can get, 
a bit of shock even if the wire is perfect. 
‘That's because your hand acts like one 
plate of a condenser, with the wire inside 
the insulation acting as the other. Any 
radio shark will tell you high-frequency 
‘current, and that's what spark plug current 
really is, will travel between the plates of 
2 condenser no matter wha's inbetween.” 
“Anything the matter with those spark 
‘Armstrong asked, as Gus put the 


By 
MARTIN 
BUNN 


last one down and spread out 
several blades. of his. thick- 
ness gauge, preparatory to de- 
termining the exact width of 
the openings of the timer 
contacts, 

Gus di 
had fi 
ment 


not reply until he 
bed tat rocusue- 
don’t blame you for 
felting fooled this tm sony" 
fe innedy a8 be stood Up 
and" stretched ‘himeelt to 
straighten the kinks out of his spine. 

There's alot of litle things the matter 
with your ignition, Not one of them would 
Chune any trouble by itselh, but when they 
fate you he et wey 
Spark at high speed, ‘Take those ps, 
ier inane, Theyre ean ani perfect 

onthe ola hve fed tay 

rm abs are Tittle wide, ‘The 
breaker points too, have A. dean, gray 
saice th shy aking ood 
Contact, hut there set 30 they open to 
ita nea tat they dn ay In 
Coniact qulte long enough at high spe 
atop of that, this a high-compression 
moter and there's some 


peppy’ as it might be. 
“Fix any one of those things,” Gus con- 
cluded, “and you'd stop a lot of the miss- 
ing. Fix two of them and T doubt if it 
‘would miss at all—for a while, anyhow.” 
Gas adjusted the breaker points while 
‘Armstrong finished the plug 
last the two garage men saw of Beelzebub 
‘was a red dot disappearing down the road 
to the accompaniment of a smoothly buza- 
it Sic ad that young G 
fice. that young Armstrong,” Gus 
observed to’ Joe Clark, as he tumed the 
last bend in the road and caught sight of 
the garage. Standing in front of the build- 
‘ing he saw a (Continued on page 68B) 
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THE HOME. WORKSHOP 


TARGET PRACTICE WITH 


w Mayan 
’Throwing 


Clark H. hl 
Rutter 7 xy r fp Sticks 


How to make equipment for a novel outdoor 
sport... Arrows are hurled with the aid of 
a curious ancient weapon instead of being shot 


ERE is a fascinating the arrow can be thrown great distances 
sport that requires lit- with surprising force and accuracy. Un- 
tle equipment and is limited ski 

quickly mastered— 
arrows at a target with a 
homemade hulche, or Indian . 
throwing stick, The sticks illustrated are not copies 4 

The bul-che was one of the authentic Mayan designs, but 
weapons used by the ancient few of the many types that 1 
Mayas in Yucatan and other be fashioned. 
Parts of Mexico and Central In the photograph at the left, show 
America. merely a stick a group of six sticks, No. 1 is made fro 
the forked limb of 'a tree. The smaller 

branch is burned off to harden and round 
it so that it (Continued on page 93) 


nt 
three are carey made 


Beginning and end of 
fre shown a the sight 
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A reénforced balsa-wood 
design—Laminated pine- 
and-redwood construction— 
Curved-head or toboggan 
types—Boards for children 


with redwood longerons and a. central 


backbone of spruce sandwiched bet 
two pieces of redwood. There an 
nails or screws, the sections being sec 
held together by dowels and casein 

The first step is to make the back! 
Iisa} in, strip of spruce 
between two }4-in. redwood strips o 
same width, On each side of the back! 
flue balsa timbers, 3% by 4 in, by 
11 in, Continue to add strips of red 
and timbers of balsa, as indicated 1 
cross-section drawing. Two dowels, m 
B and C, should be inserted befor 
two outer pieces of balsa are pu! 
‘Their centers are located 14 in. fron 
top. When theassembly is completed, 
the built-up plank by cutting the 0 
as illustrated in the plan drawiny 
about 34 in, all 
exact size, Bh 
however, plane the bottom to a tap. 
and aft,'from the widest beam, wh 
30 in, from the nose 

‘After the board has been planed 
sandpapered, glue the curved sections on 
the nose, and add the stern piece, w 
should be of redwood, When the glu 
set, bore holes for the dowels and 
them, Note that the centers of all ¢ 
the two previously mentioned are lo. 
about 34 in, from the top, 

The ¥é-in, half-round molding s 
be neatly fitted, and the finish 
will be greatly improved if red: 
wood plugs are set in over the 
ends of the dowels, 

If waterproof casein glue has 
been used liberally in all joints 
so that water will not seep 
into the porous balsa, give the 
entire board four or five coats 
of spar (Continued om p 
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Fig. 4 Pat Waldron, of the Newport 
Haror (Callt) Union High School 
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ine rings 


MODERN jn design, the tine and brass 
toast rack illustrated is a good proj- 
fect for the beginner in metal craftwork as 
the only tools needed are a pair of tin 
snips and a soldering iron, 
he materials required are enough 
9 gauge zine to make six strips ¥ by 85% 
ie pieces of No. 24 gauge brass 4 by 
274 in.; and a piece of Ya-in, brass rod, 6 
in. Tong. Scraps of zinc and brass can be 
obtained from a tin shop for a few cents. 
Monel metal may be use in place of zinc, 


steel wool, the zine strips are formed into 
rings, one at a time, by carefully wrapping 


Proc 


sty 
Side view of Toast Rack 


Dimensioned side a 


roe) 


Na 


Modern 
, Tease Rack 


MADE OF 
ZINC AND BRASS 


aw Aa! 
rH 


them around a bottle 254 in. in diameter 
and soldering the joint. The five brass 
feet are then polished and formed to the 
radius given in the drawing. The rack is 
assembled by soldering one of the rings to 
the brass rod. then a foot, and alternating 
until all of the rings are in place. The 
rings are soldered under the rod, and the 
feet over the rod, 

‘When soldering the parts of the rack to- 
ether, particular care should be taken to 
get a smooth joint. After the assembly is 
complete, any surplus rod extending be- 
yond the’ ends should be carefully cut off 
and the entire piece given a brilliant pol 
ish —Dasiet Revsotns. 


“We 8 GAUGE 
‘Tine oR 
MONE 


Gheass 
EARS 
ct views of the rack. Mote that monel metal may be used instead of sine 


i! 


CURTAINED LAWN SWING 
USED FOR SUN BATHS 


A caws swing of the type illustrated 
below may easily he provided with cur- 
tains so that it can be used for taking sun 
baths in comfort and A light 
framework of angle iron is fastened around 
the four sides of the swing at a point 12 
in, or slightly more below the top, ‘The 
canvas side walls are attached 0 this sup- 
port, and the two roof frames, which may. 
be of wood, are hinged at the front and 
back of the framework as shown, Ordi- 
narily the canvas-covered roof is closed to 
form a canopy, but for taking sun baths 
the two wings are pushed open as illus- 
trated above—Mans 8, MoLurr 


— 


ie 
be Tloed, anda hinged rool which wil open 


BUSHING MADE FROM COUPLING 

Tx electric conduit work, a reducing 
bushing may be made from a conduit 
‘coupling merely by cutting the next size 
larger thread outside the coupling —L.G, 


Table for Cutting Long Edges of Veneer Perfectly Straight 


“om cutting veneers, STEEL 
corms poeta) aS 


table as shown. This is 
merely a length of 2 by 4 
in, stock with a 13/16 by 4 
in, piece nailed ‘on top, 
flush with one side of the 
2 by 4. It is set up in a 
vise, the veneer laid on top, 
and’ straightedge held in 
place with a pair of C- 
‘clamps to guide the veneer 
‘saw or knife, You are then 
sure to get clean, true 
edges because everything, 
including the straightedge, 


wooo 


BENCH TOP 


is solid for cutting.— 
‘Tuomas B. Owes. 


) 
ad view of the table showing tow i eset up in 2 
vise, and, at right cotting veneer with veneer Sw 
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vier Lamp Lable 


Copied from a Colonial Cobbler's Stana d 


YONE who has made a study of By 
A early American furniture cannot = QE ARLES D. PRICE 


help but be impressed with the 

‘many odd and curious examples 
‘of Yankee ingenuity. The illustrated cob- 
blers' stand is a reproduction of an eight- 
fenth century one that was propably the 
work of some village carpenter, ‘The only 
change is the substitution of electric lights 
for candles. This stand has the advantage 
seg that are adjustable, plus a top of 
amy 


size to hold smoking accessories 
several books or magazines. 

‘The original was made of maple and 
pine, but all maple is preferable. A nicely 
figured piece for the top will add greatly 
to.the appearance of the finished article. 

‘The feet (see list near end of article for 
dimensions of stock) are fitted together) 
‘with a tight half-lap joint, Two mortises, 
¥ by 186 fn, and 1 in, deep, are cut in 
each foot. where shown. 

‘A tenon 1 in, long is cut on the bottom 
‘of each le, and one 34 in. long on the top. 
Both terions are cut only on the thickness, 
stepping it down from 34 to ¥4 in. 

cleat for the top requires four mor- 
tises cut all the way through to rec 
the legs, The ends of the cleat are tap- 
ered down at each end as shown, 

Although the top is given 
by 17 in, it may be a little larger i 
feet are made longer in proportion. ‘The 


cleat is fastened across the 
Underside of the top with 
screws. “A thin molding 
around the edge of the top 
will keep small objects from. 
being pushed off and cover 
the end rain, 

‘Use center lines on the 


is 34 by 114 in, and goes 


"The notched shaft is made 
- from a piece, 94, by 114 by 2244 jn. A 
strip 14 In, wide is sawed off, and the 4- 
in, allowance is for the saw cut. The cen- 
ter of both pieces is rabbeted out for the 
Wire, as indicated in the sectional detail 
The pieces are glued together; and before 
the alue sets, a wire should be pushed 
through the ‘groove to flatten out any 
lumps of surplus glue. The shaft is,next 
trimmed to the finished width, 154 in. 
and the nine notches are cut, 
"The horizontal support for the lights is 
| made by gluing «wo pieces together, A 
channel is carved on the inside surfaces 
as indicated. ‘The distance from center to 
enter where the channels come out. on 
the upper surface is 814 in. The mortise 
for the shaft should be cut before the 
| pieces are glued together; it 
| the channel. A recess is next cut on 
piece fora fat switch, which must be thin 
enough to allow the’ shaft to Gt in. the 
mortise. The pieces are then carefully 
alued and tightly clamped together. Be 
Sure that the channels match perfect- 
iy. While the glue is still wel, run a wire 
back and forth through the channel, ‘The 
piece is later centered on the lathe and 


‘The assembled lamp table and details of ‘turned. 5 
the top cross arm owes cross arm-ratehet, The lower crosspiece is made to fit 
notched shaft, and underside of top with tightly on the shaft and slide freely on 


‘Nev cemal cles iw piace: The’ upper fs 
Site pass o's oove cau be eat for One end of the ratchet is cut + 
he Wires betore ‘whe sections are glued shows to allen itp be pivoted 

= _| The angle on the (Continued 
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Imitation Auto Trunk Conceals Light Trucking Box 


YA SIMPLE 
carpentry, 
nary roadster or coupe 
can be made to serve for 
any business that requires 
light hauling or pick-up 
work, The change is 
brought about by the 
addition of a false trunk 
that in reality covers box: 
extension for trucking. 
‘When the car is used for 
pleasure, the box is en- 
Uirely disguised. A car 
thus converted is handy 

trips and for 
imaterials such as 
that otherwise 


ina 
‘would need to be carried 
‘on the fenders, and is the 
{deal solution fora travel- 
ing salesman who needs 
aan attractive car, yet has 


to carry luggage and 
saraplesin considerable 
quantity 


‘To make the change, 
remove the tire rack. if 
this is carried on the 
back, and remove tempo- 
rarly the hinged door to 
the back compartment 
for convenience in work- 
ing. If the back com- 
partment houses a rumble 
seat, it will be necessary to cha 
hinges from the back bottom to the 
and, of course, remove the seat entire 
‘The panel below the back-compariment 
door is. then removed and, in certain 
makes of cars, some of the metal floor 
coverings, These are taken out to facili 
fastening the trunk base timbers in. pl 
‘The timbers can be ordinary ? by 4's run. 
ning with the length of the car anc fastened 
to convenient ody member= wih in 
bolts. ‘They should project beyond 
fend of the car from 12 t0 T3 in 
ing upon the slze of the car beng, con- 
verted and the size of a trunk that looks 
well on the car. Three of these supporting 
pieces are ample, one on each side and one 
in the center. Since no really heavy haul- 
can be done with these types of cars, 
the 2 by 4’s can be laid flat to lower the 
truck floor and give an added bit of room, 


6 in. lumber or 
is then cut and 
The truck 
sides are made of in. mber of a with 
equal to the remaining space left between 
the new flooring and the position that the 
rear compartment cover Will strike when 


Flooring, either 1. by 
tongue-and-groove stock, 
tailed to the base timbers. 


CUP-SHAPED DISK DIFFUSES LIGHT 


‘Tue simple but efficient light diffuser 
illustrated is designed for photographic 
use in conjunction with any type of metal 


reflector, Tt may also be used in reading 
lamps and indirect lighting fixtures. 

‘A 2-in. tin disk is beaten into a cup 
shape to fit the curve of the bulb, with 
which it is to be used and is then polished. 
A piece of spring brass wire, 15 in. long, 

bent in the form illustrated to hold the 
disk to the bulb. The ends of the wire 
may be twisted or soldered together. 

Tn use, the disk eliminates light coming 
directly from the filament, and all light 
‘must be reflected from the larger metal 
reflector. According to tests made with 2 
high-grade light meter, less than ten per- 
cent of the light is lost with this diffuser, 
‘whereas the linen tracing cloth commonly 
used for this purpose abmorbs very mock 


run from inside the eat and continued out 


Ih with the end of the Mooring. They 
bolted to body members inside the car 
d screwed through the flooring where 
they project, 


With this ‘much done, the disguising of 
the new truck extension fig undertaken, 
Here care must be taken todoa workman. 
like job. The false ends of the trunk may be 
constructed with rounding corners. and 
covered with suitable trunk or top material, 
tacked inside; and they are then fastened 
to the side exter s of the truck from 
‘the inside with flathead, countersunk 
screws. The backpiece of the false trunk 
iis then made and covered. It fits between 
the trunk ends and is held in place with 
‘ordinary door, bolts of the sliding “and 
locking type. The bolts engage holes in the 
trunk ends, The trunk top is next made, 
covered, and fastened. inthe same’ way 
as the back. Thus both parts can be re- 
‘moved quickly and easily by sliding the 
bolts back. 

‘The gap between the back of the back 
cover and the forward part of the trunk is 
filled in with a metal set attached to the 
back cover and suitably reénforced. This 
can clearly be seen in the topmost of the 
group of photographs above. 

‘The only remaining work is to_paint 
the exposed parts of the false trunk and 
add trunk fittings to give a finished ap- 
Pearance—Nosstax, DAviDsox 
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GUILD CLUBS DISPLAY WORK 
In 
Many Local 
Exhibitions 


TENCE 
MONTHLY 


BY E. RAYMOND 
DELONG 


XHIBITIONS by a number of local clubs 

‘brought to a close the active season of 

the National Homeworkshop | Guild. 

Some of the clubs will continue to meet 

during the vacation months; others will concentrate on 

ts such as archery, for which the members can make 

jf own equipment; and many of the organizations will 
hold outings or picnics. 

Practically all the 178 clubs in the Guild, exce 
formed within the last few months, have given exhibitions 
ie kind since the early fall of 1934. Forty-one of 
clubs held contests in connection with their lo- 
«al exhibitions. To each of these clubs, Poputar Screxce 
Mosratty donated a sterling silver medal to be awarded 
as a special craftwork prize, 

Here is a striking index of the activity of the Guild. 
‘Merely to print a brief summary of the news relating to 
it has required ninety-one columns in this magazine since 
the September, 1934, issue 

"The most encouraging feature of the season's work was 
the extraordinary success of the first National Handicraft 
Exhibition and Contest of the Guild held in Chicago last 
‘March (P. S. M., June '35, p. $7, and July, p. 68). The lo- 
‘eal clubs have also made great strides. ‘Several of them 
have started aunaries fr boys, ae conducting craft 
work classes, and are publishing their own bull 
reat many made toys for needy children last Christmas j 
and will do so again; and a vast amount of constructive 
‘work has been undertaken to promote the home work- 
shop hobby, i 

‘Late as the season is for new clubs, charters 
have been granted the Tacoma (Wash.) Hobby and 
Homeworkshop Club; Arts and Crafts Club, Free- 
port, II; Miam (Fla.) Homecraft Club. 

Brunswick (Me,) Homeworkshop Club. "The sea- 
son's work concluded with a wellattended dinner, 
to which were invited the various craftsmen who 
hhad given demonstrations before the club. ‘The 
ner was followed by a motion picture. 
ous meeting Otto Gruenewald, a professional inte- 
rior finisher and decorator, gave a talk on wood fin- 
ishing and demonstrated 1 
staining and finishing of va 


‘ous woods. Ralph Derby also eibiion of 
we hints on reading and us- (Nebr) fame- 
{ng various kinds of calipers. phi 
(Continued on pase 82) meee 
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Spring-Driven Cruiser Model 


Built with frames and planking by 
new method any one can master 


By E. F, WALDRON 


LTHOUGH this 30-in. motor- 
‘cruiser model is built up 


& beginner can build it without difficulty, 

Even boys of fourteen have made it suc- 

cessfully, That is because of the new and 

original method by which it is assembled. 

‘The principle is the same as that used in 

making a sailing model of a schooner de- 

scribed in a previous issue (P.S.M., Sept. 

‘oh 5 $5) ff, te nelle Partly finished Yrame: of 
for this boat is only one step in 

Allvance of that needed for the schooner, 

‘The model is a typical cruiser, but not a ever, are not required. Once you have laid 
copy of any existing boat, Certain liberties ‘out full-size sheer and chine lines as de- 
have been taken with the chine line for sseribed later on, you will have litle dif 
simplification of construction, making it culty in cutting the parts to ft a you pro- 


more like the older V-boitom type. f 
Straightening the chine line Tools. A good razor-blade Knife (see 
boat to be assembled on a place while dry and fastened immediately, P-S.M,, Dec. 34, p. 108), n jeweler’s saw 
Since the hull narow aswell a deep af Dimensions can be found by ung th fame dnd aes coping saw crew diver 
the bow, not a plank needs steaming or inch scales and the Yin. squares on the plane, pin dil and drs Nos $5, 6 and 
even soaking in water. All can be bent into drawings below. Close measurements, how- 6S (or fattened and pointed nals wil serve 


sini vont 


‘Assembly views: the shapes ofthe ribs, lower stem, and sternal drawn on squares that represent 5 In euch; and detail drawings of stem and stern 
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as drills); a bit brace, Y4-in, bit, and 14- 
and Yin. wood dil sandpaper, and & 
per of pins. 

Materials. Thirty strips of wood, pref- 
erably white pine, 34 by 3% by 36 in, for 
sides, bottom, and deck planking. (You 
can buy a Yérin, board and have 
into ¥4-in, pieces at a mill or by a friend 
who has a circular saw, if You do not own 
‘one yourself.) 

Ten strips 34 by 54 by 32 in, for chine, 
sheer, inner and outer keel pieces, cross 
braces used in the sheer section of the 
framework, and cockpit floor beams. 

‘One piece 54 by 6 by 40 in, from which 
to cut the ribs, 

One piece 34 by 114 by 10 in, to make 
the inside and outside stem, 

One piece 1 by 9 by 31 in, for a build- 
ing board. 

‘One: quart (approximately) of celluloid 
cement, This can be made by’ dissolving 
Sox, scrap celluloid in 1 qt. acetone, Tt is 
inflammable, so keep away from flames, 
no matter how small, 

‘Two dozen ¥s-in. No. 4 roundhesd 
screws and washers, and 35 03, of in, 
‘No. 20 brass escutcheon pins. 

Lower Frame, Draw center line on build- 
{ng board, “At right angles to it draw a line 
across the board 1 in. from one end. Draw 
another line 6 in. from the first. Then draw 
cross lines every’? in. Copy the sheer and 
chine lines from the plan (Fig. 2) onto this 
board and lay a piece of waxed paper oa it. 
‘These lines are marked clearly on the plan, 
‘The sheer line is the upper line of the sides 
of the hull proper (no 6 the line 
of the raised deck, which flares out still 
farther), ‘The chine line is the lower line 
‘of the sides of the hull. Note particularly 
that at the stern the hull is wider at the 
chine line than at the sheer line; therefore 
towards the stern the sheer line is inside 
the chine line 

“Tack a Yn, square pgce of wood to 
the building board with pins driven part 
way in, inside the chine line beginning at 
the stern, It must follow 
ly. At the bow cu 
center line, Tack a 
‘ther side of the chine 


trim off to 
match first piece at bow. Put cement be- 
tween the ends, nailing them together with 
pins driven through both and bent over. 


‘At stern cut a crasspiece of 34-in, 
‘material to go between chines at station 15. 
Glue in place and hold with pins driven 
through chine into cross beam, 


wer ribs as in drawings 


Cut out all 
‘given on Fin, 
notch in the point of cach as 3 
ib No, 5, and cement all into place on 
chine pieces as illustrated in Fig. 6. Cut 
‘out lower. stem piece as shown on the 
squares. Shape its front edge to a point 
and fit and glue it at front of chine (sce 
Fig. 6). Fit inside keel piece (a. 14-in, 
square, straight strip) into notches in 
Jower Fibs. Nail it at stern and at rib 2 
with a pin driven all the way in, Use 
plenty of cement in these notches. When 
itis dry, remove lower frame from build- 
ing board. 

Upper ame. Lay down two. Yin 
square pieces as before, but inside t 
sheer lines instead of the chine lines (Fig. 
5). Put ina stern beam at station 16. Every 
6 in, (or at every third line drawn on the 

ling board) glue in a crosspiece. Then 
(jos fa agonal evces na Fae 3; When 


1. 


(Checking the riba with « fexible batten, which must touch at least four at « time at all points 
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dry, remove from board, The braces will 
be removed when planking is completed, 


UT out upper stem piece as in Fig, 3. 
‘tis Sin, high and 1 in, wide, for about 
3 in,, where it curves out into a’knee that 
Sharpen the 
front edge so that it matches point of 
chine, Notch it for sheer frame at A, Fig. 
53,80 that when fitted together, the front 
‘ge is even with point of sheer, Glue and 
rail stem in place with 14-in. brads on 
Chine frame asin Fig, 3. He sur that sem 
is straight up and down; if twisted from 
the perpendicular, a misshapen boat, will 
result, Extreme ‘care is necessary here, 
Cut out stern board and fasten to chine 
frame, then to sheer frame as in Fig. 4. 
Use pins and glue. Slip front of sheer frame 
into notch of upper stem and fasten with 
pins, driven part way in and cut off; then 
coat’ with cement, Cut out two No, 10 
Upper (vertical) ribs. as shown on’ the 
squared drawing. My method of fastenis 
ach upper rib is to drill a hole in the rl 
for a ¥-in, No, 20 nail, insert the nail, and 
while holding the rib in place, squeeze the 
nail into the chine or sheer with a pair of 
pliers. These nails hold the rib while the 
glue sets. Cut out remaining upper ribs. 
It is preferable to lay out one of the ribs 
‘on the 14-in, board, tack another piece of 
¥4-in. board to it and saw out both ribs of 
each pair at once. When cut and notched, 
fnsert these ribs at thelr proper stations 
with glue and hold with small nails or pins, 
Now check the bul for erors in sawing 
or copying of curves. A small square piece 
of set sorouy cone suis of tix 
and slid up and down the frame so that it 
spans at least four ribs. Tf it does not 
touch all of them at all points, the ribs 
should be sandpapered or shimmed out, 
Tastructions for the planking will be 
published in the September issue, 
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SIMPLE TREE SURGERY PREVENTS DECAY 


s necessity 
to cut oll comparatively 
large branches, Merely 
cutting the branch. close 
to the main trunk is ot always suficient, 
because the tree is likely to bleed through 
the short stump that is left and occasion- 
ally fungus will attack the spot and the 
tree will start to decay. 

‘The tools needed for properly finishing 
‘cut are: a pruning saw (not an absolute 
necessity, but inexpensive and very con 
venient); a mallet or hammer; a wide 
chisel (114 in, for example); a wood rasp 
(not essential, but convenient for mab 
smooth surface); a narrow chisel (34 
fn.); 2 sharp knife; and pruning shears 
In addition, T use a’ small paintbrush and 
‘a can of liquid roofing cement. 

‘After the stump of the pruned limb has 


Apple tree with cavity caused by neglecting 


infge stampa after pruning, and the Alling @ 


6 


been sawn as close to the 
trunk as possible, the wound 
Js smoothed off and shaped 
{o the contour of the trunk 
bby means of the chisels and 
the rasp. The bark is ta- 
pered toward the center of 
the cut with a sharp knit 
Te should be possible top: 
the hand over the cut in 
direction without, feeling a 
decided bump, All cut or 
scored spots are then given 
8 coat of liquid cooing <e- 
ment ot paint to protect the open wounds. 
‘The rooting cement has the advantage of 
being weatherproof and much thicker than 
dinary pains. 1 the work is properly 
done, the bark will grow in over the cut 
‘and often cover it, entirely. 

‘The lower left-hand illustration shows 
the result of leaving stumps when large 
boranches are cut off. When all of the de- 
cayed wood had been removed from this 
Bellefeur apple tree, a thin shell of green 
wood and bark, not more than 34 in. thick, 
‘was all that was left. The hole extended 
nearly a foot below the surface of the 
round and went clear through the bottom 
‘of the trunk. That the tree could survive 

seemed impossible, Nevertheless, I 
braced the tree and filled the hole 
with a well-tamped mixture of 
four parts of sand and one part of 
Portland cement. A strip of tin 
‘was tied around the tree near the 
‘ground to serve as a form until the 
cement had set sufficiently to sup- 
Port its own weight. The tin was 
then removed and the filling was 
smoothed and trimmed to its final 
shape. After several days, a heavy 
‘coat of roofing cement was applied. 
Not only did the tree survive, but 
it bore four boxes of apples’ last 
season. —CHESTER LAWRENCE. 


A. micte-ceape paintbrush on 
which you do not care to use a 
caustic brush cleaner can be soaked 
in amyl acetate (“banana oil”), 
‘Washed well in alcohol, and combed 
with a stiff wire brush to remove 
every trace of scum—O. B. 


WATCH REGULATED WITH 
AID OF TOOTHPICKS 


You can regulate a watch or clock with 
seater accuracy by the use of two tooth- 
icks. Ordinarily the regulating lever, or 
id is set towards “slow” or " ith: 
‘out attention to the exact di 
moved. but it is better to mov 
‘one half division or less at a time, Place 
the point of a toothpick on the scale about 
a ball space away; then use the other 
toothpick to. push ‘the hand until it is 
stopped by the first one, Continue doing 
this on succeeding day’ until the watch or 
clock is keeping time accurately—K.M. 


RING HOLDS BOTTOM OF 
FLAG CLOSE TO POLE 


Rute ined 
rene 
A 


y 10 
pull aveay from the 
flagpole at the bot- 
tom, The higher the 
pole and the strong- 
er the wind, the 
more this is notice 
able, It can be cor- 
rected, however, by 
attaching a wire or 
Tight metal ring to 
the lower comer of 
the flag in such a 
way that the in 
will slide up an 
down the pole with 
the flag—N. D. 


NOISELESS FLOAT MADE 
FROM LARGE QUILL 


Tr you want a float that is 
noiseless to loop on your line 
when you are fishing for sun- YE 
fish, make one out of a large 
turkey or cae feather, Just 


trim ‘the quill down smooth, uns. 
bend the small end into a loop, 
and tie it as shown, Cut the 
shank off a small fishhook and une- 


stick this into the big end of 
the hook to form an eye. The 
job is then finished unless YOU soygy 
‘want to paint the float some (ae? 
Beg cole. You al fd “So 

it is a. remarkably 
float and makes no noise when you give 
the line a jerk —Frev Consenivs. 
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AILY the sun stores water power 
in ‘mountain reservoirs for our 
use. Tt puts food enes i 


and fruits, and vitalizes life proc- 
‘esses in the bodies’ of men and animals, 
ce (hs sean, wether barere sctoee 
the quantity and quality of sunlight; 

you backyard observers should add sun 
neler to your equipment, 

‘A recorder like that illustrated will re- 
sister total sunshine and indicate wher 
clouds hide the sun, yet it is easy to build 
and need not cost’ more than $1.50 for 
materials, including the clock. Tt consists 
of a drum carrying a strip of blueprint 

per, a revolving cover with a glass mar- 
ie fora Jens and the coc 

"The wooden drum, which is 34 in. thick 
and 734 in. in diameter, is bored out in 
the center to, clear the nut that holds the 
cover shaft, ‘The drum is screwed central- 
ly on the rounded end of the standard, 
which is butted against the base and held 
with screws from the bottom. The two 
brackets have curved notches in ther front 
ends s0 they may be attached with screws 
to the base, a8 shown, 

Af the clock has legs, unscrew them and 
hollow the wooden base to fit, using ma- 
chine screws for clamps. If there is a 
‘metal base, put the serews through it; but 
in this event the wooden base will have to 
bbe notched into the bracket 

‘The cover for the drum is a tin lid, 
such as one from a dust-mop can, with a 
eof me iy ic he Dek 
at 45 deg, at ie joints to keep out 
light, and nailed to the, metal, lid with 
small brads that are clinched inside. Bore 
the shaft hole small enough for the shaft 
to thread into it. 

Drill rod is best for the shaft, since 
is ground to sie and can run in a bearing 
with little play. ‘Thread it, run on a nut, 
screw it into the drum cover, and clamp 
with a nut. 

‘Mount the marble in the middle of the 
flange of the hinged part of the cover. 
Drill a 34-in, hole for it to rest in, and a 
similar hole in a 34 by 154 in. tin strip to 
be soldered on top, The side gaps around 
the marble must be puttied to keep out 
the light, while the joints in the tin flange 
at the hinge line should be protected with 
tin. squares soldered to the segment as 
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shown, Press the marble mount in or out 
to bring the center of the marble within 
3 in, of the drum, an arrangement that 
allows for some variation in the size of 
the marble. 

The drum-cover bearing assembly is 
mounted on the upper end of a. wooden 
block, which in tum is screwed to the 
base.” A wooden shim may be i 
5 shown, if necessary, to aid in making 
fn accurate adjustment 

Since the meter must be able to record 

shine over a 14-hour period, making 
the exposure on the upper. ball of, the 


a gear reduction of 3 t0 1 is 
employed. Obtain a 

‘carded alarm clock.On 

the face side of 

frame will be fou 

two alarm gears. 0 


‘rom, abel 
folveiee gusdrant sealer 


BUILT FOR A DOLLAR AND A HALF 


By 
Edwin M. 
Love 


Jr, the other a pinion and 
spur pivoted on a short 
spindle riveted to. the 
frame. Remove the collar 
sear and drive out its cen- 
SS (Waki the coe 
ppin from the ip 
off the gear, and cut loose 
a section of the frame to 
screw on the mounting 
block, Drive brads at each 
side to prevent swiveling 
‘When the gears are mounted 
‘with the spindle centered 
6 iin, above the standard, 

Bend a U-bearing from a brass strip. 
‘The two holes for screwing it to the base 
block are drilled near one end to project 
the bearing toward the drum, 

When assembling the meter, adjust the 
end play in the drum-cover ‘shaft by 
putting washers on it, and solder the spur 
ear to the end. Balance it with a button 
‘of solder on the flange opposite the mar. 
ble. Then screw (Continued on page 80) 
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VENTILATED SHADE LETS WARM AIR OUT 


‘Window shade with netting at top 99 that a 
Detter ceeulation af ale may be maintain 


A ULLY oF even partly drawn window 
shade presents a barrier to the escape of 
hot, dry air from an overheated room, 
‘This difficulty can be overcome and one's 


privacy preserved by inserting a ventilator 
‘of mosquito netting, or similar mesh, in 


the upper part of the shade as illustrated. 
‘The netting can be obtained in various 
colors to match almost any shade. Stitch 
the netting on with reénforcing strips, 
then lay a dry cloth over the ventilator and 
iron it flat and smooth. Retack the shade 
‘on the roller with the netting on the inside. 
‘During the day, when the shade is not 
drawn lower than ‘the middle of the win- 
dow, the ventilator is invisible. At night 
the shade is drawn to within a few inches 
Of the bottom of the window so that cool 
air can enter there and hot air can e€cape 
at the top through the partly open upper 
sash—Lawnewce N. OLSEN. 


UT OUT siAoe sections 


oF nettine 


s1cne 
wnace 


| 


| 


How shade is cot and net ot 
itched over openings  POLLER 


ueneo 0 


FAN ON ROUTER BLOWS AWAY THE CHIPS 


Wren routing wood on the drill press, 
a blower is as useful as it is on the seroll 
saw, One can easily be made in the form 
of & tiny circular fan, which is sl 

over the shank of the’ router bit. Clear, 
thin celluloid is used for making the fan 
because it does not interfere with vision, 


rip of 
celluloid; the blades are 34 by 1 in, and 
bent over for 14 in, at one end. Use a 
cellulose type ‘cement, reénforcing the 
blades with large drops as shown below. 
You need not fasten the fan to the bit 


Cementing the celluloid fan Blades to 2 ring of 
‘elluild wade to Bt the shack of the routers 
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Plain hedge shears al- 
fered for Reavy cating 


‘WOODEN DOOR KNOCKER 
FOR SUMMER COTTAGE 


Here is a cottage door knocker, made 
entirely of wood, that is particulatly ap- 
propriate for a shore or mountain home, 
‘The base or panel is of 34-in. oak or other 
hardwood, and the knocker is cut from 
I-in, stock and carved in a spiral scroll, 
It should be bored at least 1/16 in, larger 
than the dowel upon which it swings, 20 
that it will not swell tight in wet weather, 
‘The screw heads are concealed with short 
pieces of dowel. 

“The original knocker has a weathered- 
ak finish with a touch of color here and 
there to add to the decorative effect —H.S, 


Coanse, thick, tough hedges may be trimmed with 
less effort if a number of notches are ground in one 
blade of the hedge shears as, shown. 

‘Many shears have the slot marked A already 
‘ground in—about 1 in. across and 34 in. deep. Tt is 
ground at such an angle that it has a very sharp cut- 
ting edge all around. Grind slots B in the same way, 
‘but make them 34 in.long and 14 in, deep. The slots 
marked C are then ground in scallops. At D the 
metal must be ground off a little—Rov Srarroun. 
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} 
Short Cuts for Gar Owners 


Pattern of old gasket in out- 
Tined with a spray ea to 


Spray Gun Simplifies Gasket Making 


JF. YOU have a paint spray gun handy, it 
‘ean be used asa means for making accu- 
rate copies of gaskets, Simply arrange 
the old gaskets on a sheet of new gasket 
material, fill your spray gun with a thin 
solution’ of paint, and spray the entire 


Improving the Gas Line 


VIBRATION from rough roads recent- 
ly broke the yas line from the vacuum 
tank to the manifold on my car. When a 
replacement suffered the same fate, I ex- 
perimented and found two ways of mak- 
jing a lasting repair. ‘The pipe can be re- 
placed with a new section bent into a coil 
{o ease the shocks, or the two broken ends 
can be joined with a piece of flexible rub- 
ber tubing —R.LS, 


coi. paevents 
'WBRATION 


vibration from breaking 
Insert a nection a 


surface as shown above. When you 
move the old gaskets, you will have 
curate stenciled. copies of their outlin 
to serve as a guide for the cutting. This is 
4 particularly convenient method when a 
variety of gaskets must be made—E, M. 


Handy Oiler for Wheels 


"To SIMPLIFY the problem of servicing 
independently sprung wheels, one wide- 
awake service man invented the handy 
oiler ‘illustrated. Tt consists of a wide 
mouthed jar having a screw cap fited 
with a spout, a vent, and a graduated 
measuring stick. In wie, the oiler can be 
hhandled from the rear of each wheel unit, 
the wheels being cramped but not re- 
‘moved. The graduated stick measures the 
amount of liquid used and makes it easy 
to approximate the cost—L. K. 


Rubber Band Silences Noisy Hub Caps 


ALTHOUGH the large, disktype hub 
‘aps used! on most modern cars are 
designed to fit tightly in the wheel re- 
cesses, dents and. rough handling often 
cause them to loosen up and rattle. They 
can be silenced, however, by making use 
of a quarter-inc-wide band of rubber cut 
from an old inner tube. Simply remove 
the hub cap, stretch the rubber band, and 
place it over the projecting spring fingers 
6m the inner rim of the cap in such 2 way 
that it wil serve as a ‘Between the 
hhub cap and the wheel—G. A. T. 
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Seven Ideas from Readers 
That Will Help You Keep 
Your Automobile In Shape 


Filling a Differential 


10 FILL a car's differential with 
‘grease from a can, remove the lid 
from the can and cut off its outer 

rim to form a disk. Then punch a hole in 
the bottom of the can and push the disk 
into the open top of the can. Finally, hold 
the can s0 that the hole it tom. co- 
incides with the differential filler hole, 
place a drinking tumbler against the disk, 
and push. The pressure will force the 
erease out of the hole in the can, and in- 
to the differential filler hole, just as it 
does in a grease gun, 


Cylinder-Hi 


o 
THE simple [Py 
cup-and-hose 


arrangement 
Showa prevents 
tnctal lings from 
reaching the 
crankshaft of 
motor when. & 
‘ylinder honing 
tool is being used. 
tis made by 
tening a length of 
rubber hose to 
A plumbers force 
cup—R, D. 


Mask Protects Motor Head 
WEEN a motor is being repaired, cat~ 


bbon scraped from the tops of the 
pistons may fall into the water jacket and 
cause trouble. To prevent this, T use a 
simple sheet-metal mask cut tothe same 
‘outline as the cylinder-head gasket, but 
‘without the water-jacket openings. ‘Laid 
in place over the motor, it eovers the 
‘water holes and seals them against dirt, 
and scrapings—E. T. G., Jr. 


o 


STEAM 
BOILER 


FOR USE WITH A 
MODEL ENGINE 


By 
C. K. Fankhauser 


the mode seam engine 
in's previous tue (PSL, May 

“55, ps 72), this boller wil be found sat- 
‘Siactony for tse’ with any small steam 
trnine tf particulary stable for in- 
Mon fn imodel ambos othe 
Mower type where a high-presure 
Seam system is not required. Among is 
vantages are, simplicity of construc- 
tion, lowe cont of material, a unique and 
tficlen heating unt, and safety. 

‘Asters, One piece seamless brass 
tublag 194 in. in dlameter by 6 In. lone 
Sir fect seams brass tubing of 4-18 
inside ameter” One-piece ‘copper or 
brass tubing ¥ In, in ameter by 6 in 
long: One plece 1/12 In thick sheet brass, 
{by ¥ in for Boller ends and fae tank. One 
{th cocoa tin of the type shown for boiler 
housing, 34 Ib. plastic aseston, and tle 
tibestoe wool: The safety valve, filler plus, 
fd other smait parts an be made from rap 
material. 

‘Making Boer. Square and smooth ends of 


Aen ned to operate 
desig crete 


Men 


BETA ara 


| mee 


Gene fore 7 bees tng) 


cin, length of 2¥4in. brass tubing. Cut two 
disks of Beayy sheet brass to fit snugly in ends 
‘Anneal igi. tubing by heating’ to a dull 
reel and quenching in water. Take the entire 
{ength of tubing and, leaving enough stock to 
Hole onto with a pair of pliers, make the frst 
bend. Then, using the hands only to bold the 
tubing, make the second 

bend the ‘distance 
{rom the first to form one 
fof the water tubes. Saw 
ff and tim to enc 


eran are 


lucen formed’ and ends 
filed square and smooth, 
spot the ten holes on bot. 
tom of boiler into which 
the tubes are to be sol- 
dered. Dril holes 2 trifle 
lundersize and file ends of 
fubes to a snug ft. Ends 
‘of water tubes should pro- 
ject into ber abut 1/33 

it tubes tn place and 
| | bind "securely with iron 


‘The general setup, sectional drawing of boiler, and the salety valve plates, whieh should ft 
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Filler Plug and Safety Valve, The 
pias sly acer pl, sud in 
dered in top of boiler. If 
‘buy’ safety valve, a simple one can be made 


Underside of ‘boil 
‘The tube in ce 
the’ superheater tbe 


of scrap brass as shown. By varying tension 

St spring, the valve can be adjusted to 

3 the desired ‘The writer atta 

2 au te gue to the alert and 

Adjusted safety valve to pop at 25 Ib 
‘Housing, Te tb, cocoa ean is exactly the 

right sine but light gauge sheet iron can be 

tel if desired, Carefully cut-gut one entire 

Side ofthe cocoa tin. Then, with 94-i. stipe 


1s formed of ti. 
Bottom of boiler to any desired height 

‘Strips of ease or tin may then be fase 
tened to bottom of boiler housing for mount- 
Ing purposes, Next rivet {a place the clips OF 
supports for burner as shown. 

‘After assembling boiler, stack, and housing, 
bind boiler firmly in place with copper wire 


ics over re "abembly wi 
“Burner. Take a pice 0 


of ¥ein, brass or cop 
‘a hack saw make eighteen 


Silug ef other endand hs hole 
through plug to recive a piece of S4-n, brass 
tubing, Take a plece of Sin, tublng about 

ins long and, Starting at one endy drill x= 
teen or eighteen holes # in apart with a No, 
0 dl. Inset this fuel supply tube in burner 
tae as fara wil go then pack ui wi 
Asbestos wool. Sip plug over protruding e 
‘ot fod supply. tube, side it Ant place, snd 
‘imp burner tbe {Continued on 


ie 87) 


‘The boller and cocoa-can housing assembled 
‘preparatory to covering them with asbestos 
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ATHLETES SAY: 


“THEY DON'T 
GET 
UR WIND!” 


Hunort, of th 
kes Camel's 


YOULL LIKE 
THEIR 
MILDNESS } 3 

Too! ‘ i Mchhora, the 


veteran golfer: 
T know tae 
nd, 

‘And George M. Lott, Jr, dynamic tennis 


sar: "Camels never ake the edge off my 
use they 


f get my wind, be 


among the 


ming champions, and 


' Geonge Barker the tack star—all gre that 
\ Woy this mildness, approved by 


athletes, is important to you! 


Because Camels are so. mikd...made from 


smote costly tobaccos than anyother popu 


KEEPING IN “CONDITION” means much 10 every one 
in enjoying life more. Smoke Camels, he cigarette ath- you'll find thar your taste never tires of 


letes say never upsets the nerves or disturbs the wind, their appealing flavor. 


a? 


50 MILD sites 
COSTLIE 
TOBACCOS! 


(© Camels are made from finer, MORE EXPENSIVE TORACCOS 
—Torkish and Domescic—than any other popular brand. 


(Sioned) R. J. Rerwotos Tonacco Coser, Wiestoe Salem, N.C 3 art 


WELL, JeFF-- 
WE CAME NEAR 
BEING ouT oF 


MUTT AND JEFF NEARLY LOSE THEIR JOBS - 
PP 


NO FoounN”.’ 
OUR Boss HAD. 
‘SOME Acct 


‘GO AHEAD - 

TELL ME 

HE BROKE 
A PENCIL! 


e I've joked about a 
says BUD FISHER, “but 
never again! On the way to Saratoga for 
the races, my car was completely over- 
‘turned duetoa blow-our. I wascompelled 
to spend several months in the hospital, 
during which I had plenty of time to 
think of how important a part tires play 
in the sfey of motoring. I'm not aking 

5. I've equipped my car 
with Goodrich Silveriowns: 

‘Actoday's high speeds, the inside of the 
tire gets as hot as boiling. water. Sooner 
or later, this internal heat must escape. 
And it does. A tiny blister forms on the 
inside of the tize—berween the rubber 

|—This blister grows bigger— 
BIGGER, until, BANG! A blow-out! 

To protect motorists, GOODRICH en- 
incers invented the amazing Life-Saver 
Goldea Ply—which resists internal tire 


% Goodrich Softy 


PLAY SAFE | WITH | SILVERTOWNS! 


ARE WE LUCKY 
HE DIDN'T 
GET KILLED! 


heat and provects against these treach- 
crous, bighipeed Blowouts 
‘And examine the husky-cleated tread 
‘on these big Silvertowas. Then you'll see 
why they keep your car“srsightio-tine” | 
fon’ wet slippery roads and give you 
‘oaths of extra “trouble-free” mileage! | 
Equip your car with GOODRICH Safety 
Silvertowas. They cost not « benny more 
‘then other standard tires | 
| 
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Silvertown+ | 


WITH IFESAVER COLDEN =r 


DO YOUR SPARK PLUGS 


| ens the spark, al 


MATCH YOUR DRIVING? 
(Continued from page $4) 
shiny blue sedan, and a, man waiting by it. 
“Well!” he exclaimed, “Old Fussbudget 


‘Maxon's waiting. for us. Probably gota 
‘bumblebee’ stuck in his radiator, or some- 


pasa Gest” Mason sale out, even before 
service car stopped rolling. “This motor 
Goesn't seem to idle as smooth as it should. 
Listen a minute and you'l hear it miss a beat 
‘pow and then, Would you look it over 


US went through the same, routine in 
Gate hcizont moter that be 


‘case the’ spark-pluz points we 
right distance apart and the breaker contacts 
‘opened precisely the amount the motor 
‘manufacturer recommended. ‘The coll gave 
strong, nearly white spark, instead of the thin, 
blue one Gus had drawn from the coil in 
Armstrong's car. 

‘Therefore, Joe was surprised at Gus's next 
smove The veteran mechani tok the end of 
‘screw driver and bent open the plug points 
until they were fully fifty percent farther 
‘apart, than ‘the manufacturer” specified. He 
Bt them ack in the cylinders and, Maxon 
Started. the motor. Alter it wat 
led with astendy Ucking that brought. 8 
smile to. Maxon's face 


exactly the 


i by spreading them so far apart 
You could almost jump between them your 
Zet—and darned {fit doen't work it In 
both ees! What's the answer, Gus?” 
le enousty if you know what_ makes 
ipposed to" do" 
sn the fin place the pl 
point gap spacing the maker recommend ts 
fo sacred camel. ‘The motor wil run witht 
Uieger or smaller than specified, As a matter 
of fact, slightly wider gap. will pie better 
Performance atl speeds, when everything 
ke about: the ignition system isn 
Shape, "The makers have to allow for the fact. 
that the average ear owner doesn’t Keep his 
tar that way for long. Carbon collects in the 
Slinders and rises the compression, which 
fis the same effect as widening the pli aps 
‘The timer contacts get burned and rough, and 
that makes the spark weaker, Coils aren't 
Shiolutely uniform; some are weaker or 
| Szpner “hath ergo 
| right to start with, age 
ny better. That koes 


fet 


Spark-plug wires leak current, and s0 on. 


* AA. MISS ati caused by to-wide pg 
saps," Gus continued, "or by some= 
‘ing wrong inthe ignition system that weak 
frays shows up fist a high 
Thats because when you have the 
rote open, the compreaion ' high and at 
the samme time the breaker” contacts dont 
make contact long enouh to get te fll How 
‘of current through the coll. ‘That was what 
tras the matter in Armstrofig® cate” And, a5 
you now, he's a speed hound. So if 
Tim anition that won't miss at & 
het sats 
On the other hand, Maxon would throw a 
4 iT he ever saw the speedometer hit forty 
Besides that, he's a bug on gas economy and 
Smooth running at low speed. You doa't have 
to worry about his ignition cutting capers at 
Heh speed; bell never act going fst enough 
You can open up the plugs quite a way, and 
the longer spark gives better inition when 
the minture fs thin and the compresion B 
Tow Because the throtle nearly closed.” 


HOW TO MAKE A SOLID SCALE 


New Wingless 


fet eany‘calargement 


TAISUERORT Pitt FUSELAGE LAYOUT~ BLANK 


—-————- 
GG Crit “BE noTen Pow axue Si) 


WHEEL STRUTS WIRE AXLE 
Leer re) 
CEMENT IN PLACE 
pant 
TaN 
PROPELLER (WETAL) i 


(LEFT-HAND) 


rotor “y* 
pny «meray 
ry 
WASHER 


‘DRIVE suart 
wines 


MODEL OF THE 


Autogiro 


Designed for the 
POPULAR SCIENCE 
‘MODEL-OF-THE-MONTH CLUB 


by 
Donald W. Clark 
A VARIATION from our usual 
miniature ship models, we are offer- 


A 
he Popular Science: Modebof-the-Month 


whose airplane designs have been appear- 
ing in the Home Workshop Department 


6 in, Jong over 
all, except for the rotor vanes. Tt is built 
to the scale of 34 in, equals i ft. on the 
fullsized autogiro, Only twenty-four un 
are required if the engine is counted as a 
singe part. The engine isl is ull up 
Of twenty small pieces of wood and meta 
Make the fuselage from a block of soft 
pine (or balsa wood, if you prefer) 1 3/16 
154 by $ in, The squares on the di 
ing will aid in laying out the full 
outlines. “To those accustomed only to 
iding simple ship models, the shaping 
tbe somewhat easier if a few cand- 
Board templates are prepared 10 aid. in 
getting both sides alike, just as in carving 
2 ship-model hull. Study the front, side, 
and top views of the fuselage in the ra 
ings carefully and compare them with the 
photographs before doing any cutting. 
Once the fuselage is shaped, little dif- 
ficulty will be experienced in, making and 
fitting the remaining parts. Common 
are used to fasten the tail and the rotor- 
‘mount struts to the fuselage, and also for 
the turning point of the rotor. Bevel the 
ends of the landing gear struts and fasten 
them with glue. “Small. pieces of wire, 
bent as shown (Continued on page 79) 


RIVE SHAT + 
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Althou slime an 
raphe ran 


HE two everspresent problems in 
photography, whether you are 
Ing pictures with a still ar a 


camera ae the mates judging the 
Tanee to the object being photographed 

The great latitude of raodern him will 
set the focus for the’ wrong distance’ on 
Close-ups in poor ight, when the 
be used with a large ‘diaphragm opening. 

With the average vols camera or any 
either guess the distal 
Kinotted card. If you ca 
to purchase an optical range inde. Several 
irs up, 

If you are handy with 
solution of the focusing pr 
yourself the homemade range finder ius 


trated. You may find all the materials 
needed already available in your shop. If 
not, the cost will be trifing—say twe 
five cents at mo 

Tn order to build this range finder and 
use it effectively, you must understand in a 
general way the principle on which it op- 
trates, Aword of warning: Do not attempt 
to build the range finder unless you bave 
normally good two-eyed vision. Tf one eye 


is defective or very much weaker than th 
‘other, you will not be able to use a ra 
finder of this type. The matter of whethe 
you do, of do not, wear ar need glasses is 
‘of no importance at all 

When you look at an object, your eyes 
focus on it, and the two lines of sight from 
your eyes form two sides of a greatly elon- 
gated triangle with the distance between 
your eyes as a base. When you look at an 
‘abject a long way off—the moon for ex- 
ample—the lines of sight from the two 
eyes form only a tiny angle with each 
other; they are nearly parallel. On the 
other'hand, when you look at a near-by 
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INSU 


Here the lever bas bee 


The wite wpring and c 


object, they converge to form a very no- 
ticeable angle. In theory, therefore, you 
should be able accurately to estimate the 
distance to any object nearer than 
by measuring tbe angle formed by the two 
"rine Koweitc a amy 

re is, however, an ly insur- 
mountable obstacle in the way of building 
Simple range finders in large quantities 


RES 
CAMERA FOCUSING 


HOMEMADE 


Range Finder 


PERFECT 


By Frederick D. 
Ryder, Jr. 


Puttosize diagram of the 
inde origwel "Rnder 


‘This obstacle is the variation in eye spac- 
ing among different people. It woul 

easy enough to make the peep sights ad- 
justable for spacing, but the calibration 
in feet also changes with variations in eye 
spacing. In factory-built. range finders, 
this trouble has been avoided by the use 
of delicately adjusted semisilvered mirrors 
and prisms that (C m page 75) 
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Check these features — check the price 


Joading magazines— 36 expo- 
Pictures about 1x 14 inches— 


Film comes in day! 
sures without reloadiaj 
readily enlarged. 


No overlapping pictures—no wasted film. Film automat- 
ically stops at right spot each time you wind—and an 
indicator shows the number of pictures you've made. 


‘The big, precision anastigmat lens admits ample light 
for fastaction pictures ... lets you make candid pictures 
indoors under artificial light. 


Exposures up to 1/500 second, accurately timed by the 
Compar-Rapid shutter. Eight other speeds, as well as 
“time” and “bulb,” are also available, 


Folds flat, no projecting front to make it bulky. Only 

44x 3x 145 inches over all. Unoberusive spyglass finder 

always ready for action. 

Sturdy, precision construction, highest quality through- 

‘out, yer it costs about half as much as other cameras of 
similar range. See it at your dealer's. Eastman Kodak 

‘Company, Rochester, N. Y. 


RETINA 
*5 750 


EASTMAN’S FINEST 
MINIATURE CAMERA 


THREE FILMS FOR 
KODAK RETINA 
PANATOMIC.... extremely fine 


keained, designed especially for 
miniature cameras. Makes strik 


Complete details on the 


FACE satire et os omer 


miniature cameras. 


\Weite today — you'll want this tree folder for yor 
photographic library. Eastman Kodak Company, 
Rochester, N.Y. 


ing enlargements. Completely 


\'55" PANCHROMATIC . . . Has 
extra speed for dificult pictures. 
Ideal for soapshots at night 


with Mazda Photo! 


rod bulbs, 


SUPER X... In speed, this film 
goes much farther © 
'$S." Fully panchromatic. The 


latest word in ultra-speed Ble 
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Small Boat-Dock Hoist 


Helps in Handling 
Outhoara Motors and Light 
Racing Hydroplanes 


UTBOARD mots a acing hye 
Planes or other Tight boats are easily 
Faised ta a dock by means of the inex 

pensive how iustrated. By its use the drudg- 

fry a aang ean 

{ors is greatly 

tanger of thet is redced, 

tad eacwive water 

tion ean be prevented in 

fase of racing bulls. 

“The bolt may be swung in 
«complete crt, while onde 
tip to 200 tbe nee lifted with 
fe.” For heavier loads two 
Froists should be used 

‘Most of the material may 
bbepurchased at the al junk 

and pipe be 


Si or thi puro 
2 pipe 
‘arm are hack 83 


Jaina witha tn. pipe elbow, 
"To ttf and support the 
arm a pee of (pipe 
tutto ste, both ends ae Mats 
tened and deed, and. the 
Seiet in gen ant etek 
int the aren and 
‘nd fastened with two 205 by 
in, machine bolts, Del & 
in, hole 1yétn. from the 
uit ed he i am abd ire 235 by 
vi, eyebol 
"Cui the center bracket from 6 by 6 
fn, set steel. ‘The hole In the center 
be large enough to allow the 2a: pipe up 
eht totum freely, The bole i cut with 
‘sel or torch, oF drilled out the edges after- 
fled smooth: ‘One inch in from 
fin, holes are dried as shown 
irons may’ be attached. 
‘The 194 by Vein. angle ions. are hack 
sawed tosze tnd the ends Bent tof the floor 


‘am uonicnt 


sevcntt 


Otte pe) peered sale Sams 
2 Pot ——- 


Warce pute 


acne poets scat 10H 
a 


‘The boit is constructed mainly from steel pipe and anele irons, which can be obtained 
4204 junk yard. Two pieces of Stel plate alse are needed for the center bracket snd wear pl 


Hl 


n 


a 


List of Materials 


Pes pa 
sir fit, coma eae 
Teh a e 
| for toag: pipe elbow, 2a. | 
See TTT wn 
EE OER A 
ath Ligh) 
siieere cole ahsies 
| rT Ae wr soup 
ak 3 


Bi 


4¥6 by 14cin, steel plate is mortised fhush into 
the botiom of the block and fastened with 
yin. No, 10 flathead screws, after the 
plate has been drilled and countersunk, ‘This 
plate provides a firm, wear-resistant rest for 
the bottom end of the upright, ‘The block 1 
bolted oF lag screwed to the dock or platform. 
‘sin rope cet is bated Co the pie up- 
where indicated with two 314 by i 
tachine bolts. ‘To check and hold a load, the 


PLAYING CARDS PROVIDE 
SHIP-MODEL ORNAMENTS. 
Wares looking for some small colored orna- 
ments 1o gloe om a Viking ship model, T 
vere just what was needed on an od deck 
o See soon tien ae, ed 
fou Rotor: mde Borders ‘srle her 
‘edi an cane vey of belly 
drawn and’ neatly colored decorations ean be 
‘obtained inthis way.—Jantts Moone. 


TURNING A MASONRY DRILL 


Tur nest time you have to drill oles in 
brick or concrete by hand with only an ordi 
‘nary hammer to provide the driving power, 
ty using a pipe wrench to turn the del. This 
‘will save your let hand from battered kauck- 
Jes and a Sore palm—L. N. G. 
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UNIQUE LAMP TABLE 


other end is cut after the various pieces are | 
asembled 

“The light sockets are made from two pieces 
of brass tube. One end is spread slightly over 
4 piece of fron pipe held in the vise. The bot- 
toms are made of two disks of brass slightly 
larger than the tubes. A piece of threaded 
fixture pipe about 44 in. long is to be soldered 
in the ‘center of each disk after a hole is 
dilled to allow the wire to come through 
‘Two more hols are dre for screws (fas 
ten the socket in place, The pipe soldered to 
the bottom; then the bottom is soldered to 


List of Materials | 


Dewriotin. oT, W 


beslued wp) yf 18 


Nove: All dlsealon ae gh 


the tube, The edges ate filed, any surplus sol- 
der is removed, and the sockets are then. pole 
ished. 

‘The various pieces are put together for a 
trial assembly Without glue. The ratchet is 
pivoted by a 5-in. dowel, 4 in. from the top 
‘of the leg. The angle may be accurately drawn 
by holding the ratchet in place against the side 
‘of the leg and the shaft. The ratchet should 
‘work freely, and it may be necesary to file 
the hole in the leg a little. The shaft should 
raise freely through the top, and the lower 
{ross arm must ‘ot be too tight on the les. 
‘When everything works. well, the stand fs 
ued together with the lower crow arm in 
place, 

‘The two cross arms are not glued to the 
shaft until the wires are in place. Use wire 
that has a tightly woven covering, the section 
‘of which is about 1 by 4 in. Tape the joints 
sparingly or the ‘wire will take too. much 
room in the morte. Two regular candle fix- 
tures and covers to fit in the sockets are nec 
cesary to complete the wiring. Finally the 
‘ross arms are glued to the shaft 

“The entire piece is smoothed all over with 
finesandpaper or steel wool. Maple oil stain may 
beused,orawaterstain made often cents' worth 
fof potassium bichrormate in a pint of water 
‘Apply the stain and allow it to stand for an 
hour or more to dry. Water stain raises the 
grain, so it will have to be rubbed down with 
Eindjaper or steel wool, Two thin coats of 
forange shellac are applied, the work bein 
‘ubbed with steel wool after each coat. A coat 
Of furniture wax completes the finish, 


SKETCHING OVER PHOTOS 


Accunare and artistic pen sketches can be 
made directly over an ordinary photograph 
tnd the image then bleached out completely, 
Teaving only the pen lines. A rather ligt print 
‘on a dall-finished paper isthe best to use. Af 
ter drawing over it with waterproof India ink, 
oak it in water in which a very little potas” 
slum permanganate has been disolved—only 
fenoush to color the liquid. ‘Ten cents! worth 
ff this chemical purchased at a drug store will, 
bleach scores of prints. When everything fades 
‘but the India ink lines, remove the paper, 
which will be brown colored, and give it an 
ordinary acid-hypo fixing bath to restore its 
‘whiteness. ‘Then wash it thoroughly to remove 
the hypo.—Rouexr E, Wane, 
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See; NEED AN OIL 


NONNECTING RODS in Your motor are 
legs—fast-moving ones—that carry 
power from piston to crankshaft. Their 
smooth, hard bearings need the special 
lubricating qualities of Pennsylvania mo- 
they are to work with least 

friction and effort. 

‘The special qualities of Pennsylvania 
motor oils benefit every vital part of your 
motor. And they save you both tim 
money. The rich “body” of Pennsylvania 
oils means more power for quicker pick- 
up. Their freedom from “drag” means 
less strain on the battery. Their thicker, 
stronger film prevents friction, overheat- 
ing and repairs. The way they stay on 


tor oils 


the job savesaddingextraquartsbetween 
ble chemical 


‘The source of these speci 
not a refining process, but a superior raw 
material—Pennsylvania Grade Crude. 


THAT COMES 


‘Thisnaturally better materialisproduced 
in only one district—the area shown on 
the map, From this special crude are re~ 
fined all the motor ils sold under the em- 
blem of the Pennsylvania Grade Crude 
Oil Association. They are better oile from 
the ground up. 

"New" oils, new processes, new claims, 
clamor for attention these days. True 
‘enough, improvementsin efiningarecon= 
stantly being made. They benefit Penn- 
sylvania motor oils as well as others. But 
they cannot ereate basie values 
‘Those must come from the crud 

‘That's why it’s wise to insist on an oil 
made 100% from Pennsylvania Grade 
Crude. The Association emblem assures 
this. It pays to ook for that emblem, 
Dbesure it is on the oil you buy! 


Pen 


vania Grade Crude Oil Association 
Oil City, Pennsyleania 
‘Coparight 158, Peaspvania Grade Crate O Aus, 


What This Emblem Means! 


‘This emblem is the budge of membership ia the Pennarl 


ib Awsocation. It 


bora pledge of eaeal gualty 


BETTER OILS FROM THE GROUND UP 


a 


TO GET A STRONG HOLD 
OR TIGHTEN LOOSE PARTS 


THERE js nothing elie tike Smooth-On 
No. 1 for solid anchoring, and in re- 
pair work, a Smooth-On job, costing only 
A few cents, restores full usefulness of 
many household fixtures, utensils and tools 
that would otherwise have to be discarded 
and replaced at many’ tines the cost of 
the repair. 
Smoath-On No, for tightening handles, 
Jocks, casters, stripped threads and nuts, 
anchoring ‘of resetting bolts in concrete, 
stopping leaks in_ gas, water, steam oF 
smoke pipe lines, at cracks, oF sand holes 
boiler or radiator sections, at seams in 
tet ‘ 
st also on your car fr stopping leaks in 
the radiator, hose connections, gas tank, oll 
and exhaust ines, for patching cracked Water 
jackets and crank and pear cases for tightens 
mud guards, lap and 


quick Inexpensive 


‘permanent repair every 


Be 
gene by keeping Smet 
On No. 1 handy. Buy in 
Tox, I-lb. oe Slb, can 
from your nearest hard- 
ware store, 


SMOOTI-ON mG. co. 


‘High-Voltage’ Towers 


BUILT TO SCALE FOR 
MODEL RAILWAY 
LAYOUT 


By Harry B. Fuge 


F YOU have improved the scenic appear 
ance of your model railway wih tans. 
former Station like that described ia a 
previous tsue (P.S. M., May "SS, p. 106), it 
fll now to construct the high- 
Voltage power transmision line. Two ty 
(of towers are required. These are illustrated in 
the accompanying drawings and photographs 
All dimensions are given full size to facilitate 
constructing the model to any. 


‘ipportsand cromarmsare constructed of 332- 
in gare bra, bt the Bracing copper Wr 


"The rons-counlry towers. YOu 
wil peed to bull retire on the 


he rate eu chose 


Hie ea ae 
fo add 


fr should be set in stall Blocks of plaster of 
Paris These 


land use heavy black thread 
‘which should be slack enough to droop from, 
{ower to tower in graceful catenaries, 
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" Better shaves with Ingram’s 
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CO 


= or tae 
2a 
s YOUR Fi 
skin before you 


foe se Y REASONS 


INGRAM’S SHAVING CREAM 


Ingram’s can give yor 


ut better 
shaves because it has in it three 


ry Ingram’s tomorrow! See 
how little you need for a grand 
shave. aN is concentrated; 


Y 
HO Woekingion Sey ee Var Ne Ys 
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sree _—____ —_ 
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RANGE FINDER FOR PERFECT FOCUSING 


(Cor 


allow one eye to see through two different 
‘pening, 

Unless your eyes are exceptionally widely 
spaced, the base plate may be of aluminum at 
least 1/16 in, thiek and 334 in. wide by 5 in. 
Hong After this is prepare ct two strips of 
sheet aluminum 1/82 in. by $4 by S84 
found on end ofeach ply ant n't 
hole in each with a No. §5 drill, Center ex 
hole in the radius of the rounded end. A 
smaller hole will make the range finder hard 
to use in a dim light, and a larger hole will 
make the notch sights appear too fuzzy. 

‘Now slot the oppasite end of each. piece 
with a slot 44 in, deep and 5/32 in. wide. It 
is more important that the notches be exactly 
alike in width and depth than it isto see that 
the dimensions are precisely as specified 

‘Next bend up 14 in. of the peep-sight end 
Of each piece and 5/10 in, of the notched end 
0 that the pieces, when bent, will be as long 
as the base plate” Fasten one’of the strips to 
the base plate with four screws as shown. 
‘This isthe left-hand one as the range finder is 
bield in positon for we. A portion of this 
Bigs et vay ater on. 

¢ up a position at a window or out 
doors where you can obtain a dear view of 
‘objects at least 100 ft, away. Place the remain~ 
ing strip containing the hole and noteh in po- 
sition on the base plate and carefully move 
it till you can see through both peep sights 
when Your eves are fedon 8 dant ble 
Now move the peep end just a trifle so that 
the “peeps” are a trifle too near to each other 
to form a true circle when you look through 
them at a distant mark. This allowance is nec~ 
essary, otherwise you will nat be able to see 
through the peeps at close objects 

Carefully mark the position of the alumi 
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inued from page 70) 


‘num strip and with the part clamped in that 
position, dril the hole for the bearing screw 
4s close to the peep end as you can get it and 
‘tll have clearance for the screw 

‘The next job is to cut out the cam lever 
from'1/16-in. aluminum sheet. The diagram 
shows this part fullsize, 


ETURN again to the window and with 
Rite cam iver sporsimaty inthe noe 
ty postion (that shown in the lowest photo 
frag on gage 70), move X back sod forth 
cross the baseplate while holding the mova 


‘Mark the position for the cam-lever bearing 
screw and also draw a line across the fixed 
sight piece where the cam lever crosses i. This 
isthe infinity position. After the bearing 
hole has been drilled in the base plate, you 
‘an mark the other line on which to ext the 
fixed sight bar to form the stop for the other 
end of the cam-lever movement. 


bar acting as stops, cut another piece from 
1/52-in. aluminum to form the clip that holds 
the end of the movable bar against the base 
plate, and ako bend a spring to keep the end 


of the movable bar always in contact with 
{he cn This centration ary shown in 
the photograph inthe dre. Imo spring wire 
fave safety pin can be bent to serve 
the same purpose 

Before asembling the fixed peep sight and 
tie ined noth i delet ee ey 
holes in these’ pico slightly oval so that 
tilling adjustments can be made Tater 

‘Al that remains i to calibrate the range 
finder. This ean be done by locating the pone 
tions. of the cam lever that correspond ‘with 
the distances marked on the focusing tale of 
Your camera. Use a tape measure to get Your 
itances accurately. Before you ‘start, re- 
feck the infinity siting for Both fixed peep 
hole and noth, and readjust them, ieee 
sary, by moving slightly. The oval holes wil 
make this possible. 

Tt i 4 good idea to mark the distance lines 
and figures Bist in pend, and practice using 
ihe range finder at various distances and une 
er dillerent ight conditions tll you are sure 
you have the hang of i. Then the calibration 
fan be rechecked and permanently scratched 
{ito the aluminum. 

Do not be discouraged if at fst you have 
trouble inlining up the notches without Iook- 
ing directly at them. Concentrate your atten- 
tion on the object, and after a few tras you 
‘ill ind thatthe aotches wil fine up without 
Aificulty. After some use of the range finde, 
You will begin to notice a stereoscopic effect 
that seems to project the notched pees out 
into space as a'sngl plece that lots directly 
under the object on which its set. When you 
et tis efiect, a sight movement of the cum 
fever actually seems to bring, the, projected 
sight notch nearer to, or farther from, You 
ian the objet, and it easy to see when it 
is apparently exactly the same distance away 
Aer you have become practiced inthe use of 
this range finder, you will find it exceedingly 
aecurate: 


1 


SHOPPING around for different materials 
fean be an expensive pastime. Experiment 
ing with them can run into more money. 
‘That's why’ thousands of home-craftsmen 
have written us for a sample of Genutine 


‘Masonite Tempered PRESDWOOD 
fare now standardizing on this 
material. 

No matter where you buy it, Masonite 
‘Tempered PRESDWOOD is always the same 
quality. No knots... no grain to contend 
with « . « no “soft spots”. « « mo glue oF 
binder to dull the finest edges. 

Masonite Tempered PRESDWOOD comes 
in boards 44", Sie” and hs" thick. Can 
be cut of sawed to any size or shape. Tes 
‘natural warm-brown surface produces beau 
tiful Biniahed effect without further treat 


‘and 
modern 


‘Tempered PRESDWOOD is available from 
leading lumber dealers everywhere. Tt will 
fot warp, chip, split nor crack. Once fitted, 
it stays fitted exactly according to specif- 
cations. Mail in the coupon for a sample to 
‘experiment with in your shop. 

Genuine Masonite Tempered PRESD- 
WOOD and Insulation are ideal for home- 
building and remodeling. Easy to finance 
under the. .A. Ask your Masonitedealec. 


‘MAsonrT# CORPORATION 
111 W. Washington St., Chicago, IL 


State—___— 
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[Good BLUEPRINTS 


| FLYING MODEL 


of a World-Famous Plane 


TP YOU would like 
bundling 2 


‘With detailed tnstrections, "73" cent 


YOU «ar double the pleasure 
fet out of your home. workshop 
by using great care and discretion in choosing 
ood projects to make. Whenever you are in 
‘doubt as to what to build nest, consult our 
blueprint Ist. The following list gives a wide 
selection, but if you do not find exactly what 
You want, send a self-addressed stamped en- 
Nelope for our complete list. 

‘Our biveprints are each 1S by 22 in. and 
cost 25 cents a sheet (except in a few special 
eases). Order by number. The numbers are 
faiven in italic type and follow the titles. When 
Ywo of more numbers follow one title, it 
‘means that there are two or more blueprints 
in the complete set. If the letter "R” follows 
number, it indicates that the blueprint or 
et of blueprints Js accompanied. by" phot 
fraphically Ulsstrated instructions which su 
Plement the drawings. If 
this supplement, omit the letter “I 
Your order and deduct 25 cents from the price 
iaiven, Instructions alone are 25 cents each 


FLYING AIRPLANE MODEL 


Wrinaie' Mas, tt Heltah 


| MISCELLANEOUS 
2s 

3s 

Pictores, 2384 38 

igSaved, B 

‘Toy Drill Broa Lave: Same ete, 19-38 
‘Tey Dump Track, Piss Engine, sic, 20-35 


RADIO SETS 


Make Your Work Easier 


sounoara 
*Salibese 


ors: Fullaloepaters for 
iBterak! (2) al be daw, 


‘Abate week 1 ruled to iter fr ptr 


SHIP AND COACH MODELS 
{Contraction it are avalible fr) 
(fome'f thee mats” Seepage 43) 


Aireralt Carriee—US.S, 8: 
“Sean deck de 
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reat Hae fie a a 
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Collee Table with Spiral Legs, 2454 as 
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TWO IMPROVEMENTS FOR 
SMALL SAILBOATS 


HOW NEW KIND OF OIL 
ENDS LAST BIG CAUSE 
OF SLUGGISH MOTORS 


e : UTTERLY NEW-TYPE PENNSYLVANIA OIL... REFINED BY 
Se NEW PROCESS, PRESERVES NEW-CAR SPEED, POWER, PEP 


THE accompanying sketches ilusteate ew 
idens T used in constructing the Olympic 
cathoot, from plans published in x previous 
isue (P. 8, My Joly 33, p57). The draw 
ing above shows &stindard type of bow pate 
with a brass ring welded on top to take care 
of the guy line to the mast. ‘This arrangement 
teatly’ simplifies tying up the boat, as the 
rope is free to let the boat swing in'any dix 
rection without fouling the guy lines. ‘This 
an be used in any boat that is cat rigsed, 

"The second sketch is a mast step that, was 
used on the same boat. On several other sale 
boats trouble had been experienced in pre 
venting the bottom socket of the mast from 
splitting out when any great strain was placed 
oa the mast, To emits ths diay, 1 
took a plece of boiler flue, or pipe, of the cor- 
rect inside diameter to ft the mast and cut 
fout a U-ilot in one end, This slot must Bt 
‘ugly over the keel or stem where the mast 
is to be stepped. ‘The other end fs mounted 
through the tegular timber in the deck. The 
pipe can be sawed off lush with the deck and 
4 brass ring fitted around it to give a ship- 
shape finish —R. J, Hirwe, 


apAss pLate 


‘An extra strong mast step made from pipe 


MIXING LUMINOUS PAINT 


‘Ture convenience of finding an electric push 


bbutton in a dark room fs readily obtained by 
the we of a Homemade luminous paint. ‘The 
keyhole in a door is quickly found when the 


plate is similarly treated. loats on ‘fish ‘nets 
ay also be made luminous, as water doce 
not affect. this paint. 

‘The paint is prepared by mixing one part 
of calclum sulphide luminous (in- powdered 
form) with three parts of hish-zrade colo 
Jess lacquer. Tt should not be used of & su 
face already covered. with oll paint, but on 
the original wood or clean metal surface. Tn 
the dark it ‘does, not fume like the phos 
Dhorescent streak from a match rubbed in the 
Fal of the hand, bt fear snow white. 

The luminous glow it gives off is similar to 
that of the radium-painted hands of a watch 
ff lock. In daylight it looks like a creamy 
white opaque paint 

TE it is mixed in the proportion of one part 
to, two of lacquer, it’ about 25 percent 
brighter than in a’ one-to-three mixture. 

‘As the paint is not self-luminous, it does 
not flow when first applied, but must ab- 
orb light ‘before it becomes visible inthe 
dark. ‘The lacquer makes the paint compars- 
tively weatherproof, and even when wet it 


arte Ser how 
saad tak, wish" New Renssol 


World’s Fastest Motor Oil Also Brings 
BigSavings inOil, Gasoline and Repairs 

VERY motorist knows how slug- 

ish a new car gets after it has 
been run several thousand miles. Then, 
after its motor has been overhauled, 
and sludge removed from valves and 
piston rings, this same car regains 
power and speed 

New Pennzoil ends this loss of 
power—but in a vastly better way 
“because sludgy clements are re- 
moved from New Pennzoil right at 
the refinery—before the oll ever 
reaches your crankcase! 

Result? With New Pennzoil, valve 
and ring repairs are reduced 73 to 
90%. There is no sludge to cause 
valves to stick or rings to leak 
And with sludge eliminated, New 
Penngoil's tough film is tougher— 
doesn't burn up—cuts oil consumption 
up to 50%. Because valves and rings 
work freely, you save up to 15% on 
gasoline! New Pennzoil costs nothing 
fxtra, Ask for the correct grade for 
‘your car. 


Ste 


TOUGH-FILM 


Hew PENNZOIL & 


‘sain amino HEM. Posse, ME. | THe OM THAT GOES FARTHER 


ian oil has formed on these ries and valves, cu 
dees oa tndaes'as 100 dot eane ur tod of 


Unive Alc Ling 
iacvort 


FAULTY frend RUIN YoURCAR 
Atle 

ieewnt lube, 

i 


il iy, Pennayteania Califor 
Tish American Oil Co, Led, Canada 


FASTER... SAFER 
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B A RG Al N! | Folding Reflector Baker 


‘Unreal opportunity to purchase latest mode! Royal 

Portable, New sale plan place thinamasing new | FOR MAKING HOT BISCUITS AND CAKES IN CAMP 

‘wring machine eauly win seach of every fender 

(SF thin magaclne. Act qulehiy. Use coupon bxlow. 
[BRAND-NEW GENUINE 


ROYAL PORTABLE 


WITH TOUCH CONTROL | 
Made und svarantecd by. the Reval 
Rares dae 


44in, piece are bent up at right 
Angles to the surface and in the 

te direction tothe tabs. 

roof the 12 wir are 
pnted on one end, and arg 
Eoout tin in dameterf formed 
on the other. Those two wit 
are removable. te. allow the 
inter tobe folded for carying 
Tether nee wir ree 
{Slned in ‘place ‘ 
taben een” 

"The ain. wide pies of tin 
are beat Into three thicknesses 
‘ach and dried and oft asin 
Fig. $"to form the rear le, 
Rivet thee in place about 24 
in, from the sides of the ac 

‘the support or shell forthe 
aking ‘pani made fom the 
Souins lath of wire a8 in Fig 
1 Bend two peceof tin around 
the ‘wire an pinch them to- 
fether to that fhe ends ‘can be 
Eiseried in the ots previouly 


bly term 


Fanged ts Four paren few en ny et in the back, When the ite 
satan aspen fe down smug against the back 


FREE! 4Y FREE! (J 


ea 
ieee you can we 


SPECIAL FREE TRIAL FORE. you stat on your nest camping dil ole Sprint 


; 
mrartentonsremeyetse esenr | BONE rsa ee ae cating ite See a 


reflector baker. You will be for “Fer convenience in: handling baker when 
{Seve in nicely bowed, hot a ete hale maybe added to top 38 
4 Badd “Waterln. Flt, bright a Ee ee ec 
ne Me er depends upon reflection 50 
Hak eno Yar it is timportant that ft be kept bright at all 


Poaition, Tift shelf unt hori 
Zontal, mark, position of wire 


your cakes to avoid burning 


Tite PURE DEFER om the Now Raga 4 : times, A canvas or leather carrying bag will 


1 Porantio Fypewitee wih TOUCH CONTHOL Kelp to protect ft--Lxosano FM 
. ‘Scratch awl, tin snips, pliers, cold 
| chisel, center punch, dill for rivets, fk, and 


Lay out tin as in Fig. 1 and 
Wy lines "The two slots in the 

~~ ice are made with the cold chisel and 

Another i be only as wide as toro thicknesses of 


in “Turn tnd finish the edges that ae to be 
CREATIVE m4 iy x ab at Gl lee 
WHITTLER™ Mush the ‘edge, imsert the wre, and te 
the hinges. The’ endh or short Sd of the 


‘Tha hinge tabe are best over plece of wice 


fies ene Firma: i] 


who uses a 


Ren 


ington 


musthavea knife that boldsa razor-sharp 


‘edge... with blades of forged, high-carbon. Hy 
iT with a comfortable Reale hie 
joints that don't work loose: Ti 
7 Catan exes Tmt 
“Xe VJ — hae bP 
. a low Fb)’ Fas 
Se eee 
Mor nnce suse | [Fes J oe 
rea Fig.3 Figs 


f hinges, handle, baking-pan support, and rear lege 
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SCALE MODEL OF NEW 
WINGLESS AUTOGIRO 


(Continued from pase 60, 


[After it has been assembled, the mo 
fi aitened with e 


{nthe drawings, serve as aales forthe wheels 
ine fs made as a deparate unit with 
cut-off pueces of small bolts for the eyinders. 
When dssmbled, the engine is cemented (0 
the front end of which i bev 
tet 0 thatthe engine tts downward on 
the real autora 

“An attractive. color scheme for the model 
is yellow and tan or olive. ‘The fuselage, 
Horgan for example may 

yellow; and all the rotor mount 
and "the talsupport. in, vertical tal, 
And wheel sks, tan} andthe engine, tne, 
fd trim, black. 

‘Note that the rotor vanes, a8 in the real 
ship, can be swung to point back over the 
fuselage. This is to save space in the hanzar 

"The new Pitcin cabin autogio, of which 
this 1s model, is powered with aa English 
Pobjoy engin, rated at-75 x. The plane 
{aken off with a run of less than 100 fe ad 
the landing rn ‘is only a few feet, High 
peed is rated at 105 aca; crusing speed, 
O'strat; and low speed, 17 seat A soae 
lever fo hung from the cabin celing for tite 
fog the rotor in any rection, ths uiding 
{he plane, The tal control is optional 


gy CYLINDER(?) 
& Benp~ COL) 


Pusy Roos cD, > 
D [pa 


Assembly deawings of the motoe and details 
of the pacts. These see all shows full size 
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EVEREADY BATTERIES 
are DATED 
to guarantee their 


FRESHNESS! 


Eveready Batteries lost longer ond 
are more dependable becouse they 
fre olways FRESH when you buy them. 
A date is printed on each Eveready 
Battery when it leaves our foctory— 
for your protect 

All batteries tend to “go stole” if 
left overlong on declers’ shelves. But 
Eveready Batteries, which outsell oll 


LOOK FOR THE 
DATE-LINE”— 

ITGUARANTEES 

THEY'RE FRESH! 


label. Only Fresh batteries give long 
dependable service, so look for the 
“Date-Line” when you buy. 


EVEREADY 


HOLL MFO. e206. WARREN, 00 


= ne reer 
| 
SHIP MODEL FITTINGS| 
| ‘BALTIMORE 
® iS = 


‘SEND FOR THESE FREE PLANS 
se quick-drying Du Pont 
jcoCement to make yor 

model stronger. Se 
green carton or red di 
from 25e tube for free 
= TRANSPARENT plan. DUPONT, Dept. A-2, 
WATERPROOF ington, Delaware. 


hold CEMENT 


Dy 


You can make the 


AIRCRAFTCARRIER > 
“SARATOGA” 


RATHER PAY 
FOR OIL 
OR 
REPAIRS 
? 


A staly of the money Ametions 
Sspcod in maineining motor cas sug> 
sess char mose of us are peanywise 
‘nd poundsfooli. 

In 1934, car owners spent 435 mile 
lion dollars for motor oil. But, ex- 
penitures for replacement parts and 
service labor were 2 billion dollars— 
almost five times as much, (Auto 
‘mobile Trade Jourol.) 

If automotive engineers did not 
know any way to overcome this enor- 
mous cont of repr, 
cepted as a necessary evil, But they 
fre agreed that the great tsjority of 
topsite are caused by inadegnate or 
fuslty lnbrication, 

‘The economy of good cil is even 
more apparent today than heretofore, 
Because the wearing surfaces of the 
new motors have been ited much 
more closely together and require & 
lighter oil reich these confined 
spaces An this lighe oi is subjected 
to greater Punishment than ever be- 
fore. As a result—the lighter the oil 

‘te better it mart bein onder %9 
sive your mor unsine abrcation. 

“Thus, selection of the right oil is 
the ist step in edcing reps cost. 
Fat no oil can las indefinitely. Since 
no postive way has yet been found 
to prevent the accumulation of dirt, 
dust, fuel residues, moisture, and 
inate metal particles in the cunk- 
fase, we recomend complete drain 
fa refill at regular tervals, Because 
tven the best oil plenifally asd, is 
cheaper than repair bills. 

“Thats why 20 many economically 
minded motorists ace saying today: 
"T ean alflordrepaie bis, s0 1 we 
Quaker Stue:” Quaker Suite Oi! Re 
fining Company, Oil Cy, Pa 


*Parot choice of Experience” 
QUAKER STATE 
MOTOR OILS 


SUNSHINE RECORDER COSTS LITTLE 
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"The two calibration quadrants are shown 
full size 20 they may easly be traced. The 
‘outer one fs to be cut out and pasted on the 
Inside of the drum standard flange, running 
from the left end of the horizontal diameter 
(drawn, for convenience in setting, parallel to 


‘means of the clock hand-et, it 
‘Satu’ hinged pare and clip on 8 stip of 
Ulueprint paper, This'ean be dome ina Sub- 

ed light, as the paper isnot expecially sen- 
sitive 


‘Now find out from the local paper the 
time of sui end amo ge from 
tables in a nau : that you 
live in I ‘and are taking the sun- 
light for August 14. The sun rises 

Central Standard Time, which is 7 hr. 6 min, 
before 12 o'dock, and sets at 6248 Pat, OF 6 
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SUNSHINE RECORDER 
Continued from page 


along the outer edze of the strip, where light 
leaked between the edge of the drum cover 


‘smudge of biue, varying in densit 
‘with a fine, scorched line near the center, solid 
oF broken, and fading out at each end, 

‘To compute the total hours of sunshine, 
transfer these scorched dash lengths with dl: 
viders to a piece of paper, You ean check the 
time by stepping off the hours with dividers. 

‘A more convenient method 1 to use the 
accompanying fullsize hour chart. The blue- 
print ‘record. should be- folded lengthwise 

ugh the ends of the record and laid alons 
the chart with the midday point at zero and 
With the sunrise oF sunset point at the line in~ 
dicating the correct. number of hours from 
midday. (that is, 12 minus the sunrise 

the sunset time, divided by 2 
tersecting chart lines between these two points 
show the time to the nearest five minutes 

Tf you wish to prepare your own blueprint 

per, the following sensitizing solution may 
be used: 1 part ammonium ferrcitrate and 4 
parts water, brushed or swabbed on the paper; 
then 1 part potassium ferricyanide to + of 
water, brushed! on. Dr ‘ark 


COATING OF SAND MAKES 
DIVING BOARD SAFER 


‘OCO matting for covering the end of a 
diving board is so expensive that 1 tried 
a substitute. This served satisfactorily for two 
fonts last year and gives every indication 
of being serviceable all this year. When it docs 
‘wear out, however, it may be easily replace. 
“My method is a8 follows: The board is not 
wed for a day 60 that it may become bone- 
dry in the sun. Tt is then given two coats of 
Spar varnish at the outer end. A third coat Is 
finally applied, and on top of it, while stil 
wet, fine beach sand is sprinkled ‘through an 
‘ordinary kitchen strainer. When the coating 
dries, it is rough enough to prevent slipping 
but not rough enough to burt the fet, which 
is an objectionable feature sometimes found 
even: with coco matting—-Rateat Pace. 


CARDBOARD DISK HOLDS 
CUT FLOWERS ERECT 


To nou one or two flowers erect in a tall 
vase, cut a disk of cardboard to ft in the vase 
near the mouth and punch a hole through the 
Center of the disk. If the flower stem or stems 
fare incerted through this hole, the cardboard 
Will keep them centered in the vase and pre- 
vent them from tipping over—N. V. D. 


NEW SOUTH BEND 
“WORKSHOP” PRECISION LATHE 


“EW entshop Cathe Wak Na 
How to Rum a Late (1 


| SOUTH BEND LATHE WORKS & 


25 Pant Madioun 


WHOD BELIEVE | WAS 


SKINNY AND 
LONELY 


AFEW WEEKS AGO 


Thousands quickly gaining 
5 to 15 Ibs. new, easy wai 


| Results guaranteed 


AUOUS' 


1935 


81 


es ete i bein wl 
Pig a pe 
‘engine, Then drain, (Directions on the can.) 
Peer et 
Lape ere 
ne ee LR 
per bey rele 
rcer 


wrem25e and fe sists The Hygiene 
Products Co., Canton, Ohio. a 


Sani-Flush ..... 


RADIATORS CLEAN—NON-CAUSTIC 


ee 
sta 


i 


iy 
ie 


GUILD CLUBS DISPLAY THEIR WORK 


(Continued from page 61) 


‘Shenango. Volley Home- 
‘workshop Club, Sharon, Pa. 
The first annual exhibition 
‘as held ‘in’ the ‘Sunshine 
Home. There were many un- 
usual exhibits, including rep- 
lieas of machinery and fur- 
piture used in Colonial days, 
amps, toys, hammered cop” 
per and brass, inlaid work, 
Slamps, old coins, antique 
furniture, clocks, firearms 
tused in the Civil’ War and 


the Popular Science Craft 
‘work Medal as grand prize 
{ora small table inlaid with pictures of George 
and Martha Washington. Among. the (prize 
winners were Richard Murphy, R. C. Martz, 
Edward ‘A DeMuth, T. A. Davison, Roy 


Hoimeren, Eenest 
Manson, and TE 
Howie 
Fopcts, (Kans. 
Hemtaortshep lab. 
‘Theclab cooperated in 
Tange bird-house 


sented the club on the 
Beneral contest “com= 


fan invitation toll 
members. to. visit his 
laboratory, it being necessary merely for 
them to show their Guild membership card. 
It has been found that carrying a Guild card 
aves an amateur craftsman many advantages 
and opens many doors to him that other 
‘ise ‘would be. coved. 

‘Sponish Lake Homeworkshop Club, St. 


Louis, Me. Mestings of this newly oran= 
ed ei te ot ray af ey 
‘mou and the smmies are preparing pole 
cts fora fal exibition, Medal ratrny foo: 
Teuton ed owes sda panes cling 

‘nancy 2 aoa, 
tha eer projet ar 


Under way, "Besides 


the usual officers, the 

publicity 
‘offical 
her, and an 


cab hs 
manager, 


. 
Tucson (Aris.) 
Homeorkshop Guild 
‘The club now issues 


x"monthiy ballin, 
Saale by the at 
etary. 1 intended 
{o keep members Ine 


formed of eb act 
the and to preserve 
tome form the infor 
mation provided by 
the ‘dubiyqueton 
andanwerbuten. 
iS Raymond re 
CGotly gave an unt. 
seal demonstration on 
ihe contraction ot 
typewriter and add- 
tng’ machines 
‘The da tas cided 
{Oho sock eet 
ing a Jest once every two. mont. 1n mom 
(ate thee wl be inne followed by bit 
Sree 

‘Neceitle (Cal) Homeworkshop Club 
1 order 10 purchase power tl and ther 
fuipment the memes are cooperating with 
ihe Lione Cub of Newest n't pay, 

Chichen Hamewerkshop 

Cindy Memphis Tenn No sooner 
Sean‘ cub Tormed than plans 
rere made to have the members 
ring in projects tha could be 
placed on exibition in a ow 
trindow. +A lecture ot book: 


recently at the home of Edward 


Houck, “Alexandria, Vay) ‘who 
demonstrated an air compressor 
‘built from odds and ends and dis- 
played some interesting antiques, 

Three Rivers Homeworkshop 
Club, ‘Three Rivers, P.Q, Can 
ada,” J.C, Boisonneault, the 
resident, exhibited a three-in-one 
{able made from plans published 
in Porutak Scnsxce Moxray, 

Peekskill (N. ¥.) Homework 
shop Club. A demonstration on 
pewter “work was given” by 
Thomas Dore. 
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WATER SPORTS CREATED 


BY OUTBOARD MOTORS 
(Continued from page 532 


‘water into a six-inch chop. ‘Then the boats 
skate from wave to wave 

‘Sometimes, when the drivers are shooting 
over the water at exprest-train speed, they 
speed up the litle engines to 5,000 and 6,000 
revolutions a minute. ‘The spark plugs take 
‘most of the punishment at such speeds. They 
are Mashing half a hundred times a second, 
three times as fast as those of an alrcralt 
‘engine. 


'HE longest outboard race ever runin 
‘America was held in the Middle West, 3 
fow years ago. Starting from Chicago, the 
contestants followed the Illinois River to the 
Missisippl andthe Mississippi to New Or- 
leans, Seven of the little boats completed the 
{sO run, the winner averaging twenty 
to miles an hour for the journey 
‘On river races, floating debris i a constant 
hazard, During one St. Louis, Mo, resata, 
$0 much drifting brush and timber ‘led the 
‘Missssippt thatthe” meet was called the 
Driftwood Derby, This year, the whole dis- 
tance of the Hudson River course was pa: 


Did You Ever Feel Like 


WHITTLIN“? 


OF COURSE YOU HAVE 


Every full-blooded American man and boy 
hhas at some time in his life wanted to 
carve something really fine out of wood. 
Not just to whittle away on a stick until 
there is nothing left but a lot of shavings 
—but to carve something worthwhile— 
Something that you will be proud of— 
something that will make you swell with 
pride when you tell your friends that you 
‘carved it yourself from nothing more than, 
a plain piece of soft pine. Popular Scien« 
Monthly has now made it possible for you 
‘to become an expert woodcarver simply, 
and easily. 


trolled by yachts, cruisers, and rowboatsop- 
crated by people living om the shore. They 
picked up diftwood and stood by ready’ to 
Frelp racers in distres. In addition, a plane 
with ‘a loudspeaker circled ‘overhead, ready 
to summon aid for contestants stranded 0 
sandbars or capsized in. midstream, 

‘AL the top of the list of queer causes of 
srief is one which befell Willam Rosette, 
three years ago, His boat had tire trouble 
in the middle of a river! Twenty miles froms 
the finish of the race, he was skimming alons 
at nearly forty miles'an hour when he struck 
8 floating automobile tire, covered with moss 
‘and almost invisible in the water. ‘Before he 
ould cut the switeh, the whole lower part 
fof the propeller housing had been ripped 
away, leaving him drifting with a useless 
power plant. 

Tn another long race, one driver became 


Skipper 
Sam'| 


WHITTLIN’ KIT 

CONTAINS MATERIAL FOR CARVING AND. 

PAINTING TWO OF THESE QUAINT 

WOODEN FIGURES—A SPECIAL STEEL 
Tn another long. rach, one, driver Lace WOODCARVING KNIFE, THREE BOTTLES 

float alter boat headed in the opposite ie | (OF PAINT AND COMPLETE SIMPLE IN- 


rection, In his confusion he had creed around STRUCTIONS ARE INCLUDED. 
tnd ‘was ‘speeding back toward the starting = 
point’ At the finish line, another racer failed DEALERS—Write for Teri 

{i see the judges stand and rushed om at top 

Sed for Several miles before he realized the 


‘Even more nerve-tingling than the long | 
ices, are the halfomilecourse events. with 
thrills and spills at almost every turn. In the 


cay days, riders sometimes thrust a fst i800 | WeRe-s THE HAND-CARVED 


the water’ on the near side of the boat to 
help swing the craft in a tight turn around | SKIPPER FINISHED IN ACTUAL SIZE 
the buoy. Speeds are far too great for that 


tow, but the skilial racer of today knows SEE HOW EASY IT 1S TO GET STARTED 


Just ow fo adjust, his weight and ut the | ANYBODY who can manage a knife will be able to carve this genial 
turn y ea captain. The instructions were written by experts especially tor 
the beginner. The line drawing in greatly reduced size shows how easy 
NE of the most daring closed-course Tac- | it is to begin by using the accurate full-sized templates that are included 
Toretts Turnbull She bean teins’ at four, | in every kit. The two soft pine blocks that are supplied are already cut 
‘and at the end of three years had exp- | to the shape shown in the little line drawing. All the preliminary work 
tured fity-sis trophies, Her father and two | is done. You start right in with the interesting part of the carving. The 
eaaen ee are ihe futile of the Siecnen Innny | Price of this kit complete is $1.50. Just mail the coupon below and the 
miles from the nearest body of water, the | Complete kit will be sent at once, C. O. D. 


‘Turnbulls have a boathouse! Here they" pat- — inne GOUT 


" 


ter with hulls and motors when they can't 
be practicing on the water 

‘As an example of how the sport of out 
board racing has spread, consider the special 
Water track which has been dug in ‘Pesas 
‘This wide, oval ditch, five feet deep, pro- 
vides 4 coure for the speeding hydroplanes 
while spectators watch from the grandstands 
just as ‘at an ordinary race track. 

‘In other places, tiny racers have circled in 
large swimming” (Contin 
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BY OUTBOARD MOTORS 
(Continued from page 53) 


pools or have engaged in games of tus-of- 
war. Shuttle races and relay events are out- 
Board features oa many programs In one 
recent contest, the little boats rushed full- 
ata sloping bank, the prize going to | 
‘one that could slide farthest up on land 
‘The tilting feature of the motors made this 
contest possible, 


[7,150 permits the spectacular “leaping | 
Lena” exhibitions in which a boat shoots 
‘up a greased platform and leaps for as much 
& thiny feet over the water. Two. of the 
best-known outboard stunt men are Malcolm 
Pope and Rezinald Brown. They jump through 
flaming hoops, barrel-roll like a corkscrew in 
specially designed craft, ride standing on their 
Heads while stering with cables, and balance 
themselves Cosack-fashion on iwo boats at | 
a time. 

Thrilling as such stunts are, they are far 
Jess dramatic than real-life rescues accom- 
plished with the aid of outboard engines. | 

‘When a night flood inundated a large part 
of North Sacramento, Calif, a few years 220, 
the owner of an outboard boat drove his it~ 
tle craft up one street and down another, 
rescuing stranded citizens. All night long, the 
engine kept on the job, By morning, it had 
propelled more than 500 people to saiety. 

‘Quite as dramatic was a performance, two 
years ago, on Lake Superior. Ralph Ander- | 
Son, a trapper on Isle Royal, rode his open 
Boat in pitch darkness. across. the white- 
capped water, filed with Moating ie, that 
Separated him from the Michigan mainland 
tnd brought a doctor toa stricken companion, 
His litte outboard motor carried him through 
without a mise 

Tes such exhibitions of reliablit 
1 spectacular performances in 
‘demonstrate how far these power plants have 
gone in their short quarter century of ex- 
Bence 


SEES WILD LIFE DOOMED 


Wizo animals are doomed to destruction by 
mankind, acd. within a few centuries there 
Will be tone left in the world, predicts Dr. 
james L. Clark, vice-director of the American 

fuseum of Natural History. The larger ani- 
mals, he foresees, will be wiped out by hunters 
the fish, by polluted waters and disturbance 
of their breeding places. Even birds will even- 
tually disappear. Domestic and tamed animals 
will be the only survivors of this dramatic 
chapter of the earths evolution, Dr. Clark de- 
lares, except for low forms of life that wil 
live of indefinitely in the depths of the seas 
‘These will continue as betore to evolve into 
ther forms, but not lane ones; for as their 

re increases, 0 does their mortality at the 
hand of man 


BOTANISTS USE BOATS 
TO EXPLORE TREETOPS 


Ustxc a boat to collect rare orchids from 
treetops was the recent upside-down adven- 
ture of Dr. Carroll W. Dodge, leader of a 
botanical expedition to a Panama jungle. The 
feat was made posible by recent erection of 
the Madden Dam of the Panama Canal, form 

ing a lake that all but submerged a tropical 
forest. Padding about in canoes, the botanists 
Were able to reach easly sections hitherto ac- 
cesible only by arduous trips along paths 
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Every Man Out 
of a Job Can 
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BUSINESS 
for HIMSELF! 


representative 
‘wholesale rates and see how you ean realy 
‘make money taking subscriptions for Popo 
lar Seieace Monthly. Nearly bal « milion 
men now read this {ast growing magazine 
Show your copy to others snd take order 
Every otder tives you a real good profit 
Some agents travel allover on thet profits 
and pile up good bank accounts too, Welte 
and of this good business plan. 
You will be surprised at the money you can 
make 


Sign and Send This Coupon 


Popular Science Monthly 
353 Fourth Avenve, New York 


Tellme how can make money sepre- 
Stung Pepular Sceace Monthy 


hacked through the dense junsle, and to study 
treetop plants that would otherwise have been 
far out of reach. So far as records show, this 
is the first time botanists anywhere have had 
such an opportunity. 

2 


Ais 


POPULAR SCIENCE MONTHLY 


all the 


4 with our new construction kit 


racist Destroyer Model Rete) ee 


‘© need to fret and stew over 


'LLUSTRATED directly above is a 3134~ ship Sea Witch, VS-i.evme 1.50 something to do. Just swing 
gab ry rept ao 
oetecne ma GRE Geiss 08 | Sere in eet a 

wests. The hul fts are sawed to . TY.in. - - ~ aS sc 4 
thape and all necessary raw materials RU a cae yinabons, ful, and economical sport you cant 


| think off. . See your Harley-David- 
(0 cents extra west of the Miss | son dealer—go for a spin on the 
pi River) wii | mew 1935. New features galore — 
‘The complete lst of our construc 0 medals in| RetaWaY, speed, and i 5 

tion Kits iss follows 75 | syle. Thea ask him about 
‘riser | Pay Plans. Or send in the coupon. 


fre included for only $5.95, postpaid 


STANDARD SHIP MODEL KITS 


fn Spanish American War, ince. 73" | 
‘A. Whaling Ship Wanderer, 20¥5= Un Wispaniote, the sip in Trea | 
en pfr nin ih 6,90" nm - "50 | 
‘AAW all is sawed 7. XS. §, Californie, 12VFine 
Di Spanish falleon, Dein... 6a5* i] Z.MAMS. Rownty, 112, ] 
DD, Same with hull Blocks shaped TM, Show boat, [leew | 
pee Rashi “ose 
iiiahip "CSS Texas, 3. = Te oe SAR INE COMPO Fm re 
ao = HARLEY-DAVIDSON MOTOR CO., 


Ps, hive, Wi 


i wih bullies sawed ying, Send urate 
iy 


x0, 
Test walting aie 
TRevente, 


Tireed tn 
ere Pu 


GG."Simne with bull blocks shaped. 7.25 tm, loog015 ins wide,‘and 20% Inv Rhy 
LL. Farragut’s Mlagship Mortord, a” steam- all; Ready’ to assemble and stain inclded: $75° 


fand-ail sloprat-war, 33¢4cin. bull... 795° No. s- Sold rock maple hanging wall rack 
Lis. ‘Same with hull lifts sawed... Base (ith one drawer, 108% in, wide. S391 in. high 
Qe Privatect Swellow, 127s. bali, with Ready to assemble and siala included... 3.75 


‘No. 6. Solid rock maple buttery table top | 


AS a ee I ASO S 
. "Trading schooner, I7s4in, bull. A901 for weaklog Whitin AM, with tno shaped blocks Tool of 100! Uses 


a8, U.S, Destroyer Prevow, 316-0, hall, 
darken eee Se Nove: 1 yop te west of the Misiaippd River. at 


Wiest ITH per el tel ot 
SIMPLIFIED SHIP MODEL KITS oo: 


F, Liner SS. Menhottan, 12. 
HL. Cruise USS. Indianepelis, 


‘paral wil have to ayy 24 cts dit 


_ Pepalar Science Monthy, 
Repular Slgnce a 


Fourth Avence, New York, N, ¥. 
Pleme ond me Kit foe 
which I incline Sr send €, 0D 
Nene 

Ades 


oy 


(Prat mame very es) BENJAMIN. AIR PISTOL 


PO ciara WR ie 
See cre | eee 
SRE Sees | See 
cess 


AUGUST, 1985 as 


(Beaty 


for your car 


It’s easy to keep your car beautifull Just 
apply Du Pont Polish, rub briskly for 
few minutes, then wipe it off. You'll be 
amazed a¢ the change, for the finish will 


the next time your car needs polishin 
‘TRIAL OFFER—There is x neoerous FREE sample 


over mulling (fer ytd onl US aa Coma 
DUPONT 


DUCO POLISH 
apy 


face. Such cardboard is often used for the 
covers of cheap note books. Printers also use 
it under the name of pressboard. ‘The shutter 
blades and base plate can, however, be cit 
from playing cards with the upper ‘surfaces 
blackened with waterproof India ik. An ex- 
tremely smooth ‘surface is necessary so. that 
the shutter blades will slide on exch other, 
and on their base plate, with a minimum of 
inetion, 

‘The shutter springs (C) are made from any 
convenient piece of thin sheet celluloid 
Used a piece that was serving as a window in 
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Pianeta ow ® 


CATALOG! deci 220 miwaten, ron, 
86 


1 package of large needles. The shutter pins 
(D) are simply bits of round. toothpick fas 
tened to the sbutter blades with glue 

‘The opening movement of the shutter is 
caused by the crowding apart of the scisors- 
like blades by a strong needle (E) fastened 
into the end of the trizer lever. This hap- 
Dens as the trigzer is pressed back, moving 
the needle forward. When the trigier is re 
leased, the triager lever is drawn forward by 
the rubber-band spring and. the celluloid 
shutter springs push the shutter blades close. 

Tf the patterns of the shutter blades and 
shutter springs are carefully followed 
will have no. difficulty in making. a 
Which will close quickly and positively 
released 

‘Now that our camera is complete, let us 
try It out by taking a flashlight snapshot of 
some little pond creature. Place two or three 
‘drops of pond. water, with a few slireds of 
freen algae foating in them, in a well slide 
‘on the stage of 
Struction of aw 
cater isue (PS 


into its socket. Light the small Len- or 
watt balb in the other side of the 
Socket 20 that its rays 


off the pack's safety cover. 


All is ready for the exposure except the 


HOW TO MAKE A CAMERA 
FOR YOUR MICROSCORE 
(Continued from pa 


subject, With your eye to the viewing tube 
‘manipulate the focusing screw of the mit 
scope to keep your subject in focus, If it sud- 
ddenly leaves the field, sift the slide on the 
Stage a litle and follow it, if possible. Or find 
another subject. When it is finally quiet and 
in focus, quickly, but gently, open the shutter 
trigger with your left hand and turn the eur- 
reat into the photoflash bulb with your right, 
‘Then instantly release the shutter (rigger and 
allow it to close the blades, 


F YOU find a subject which is firmly at 

tached to a filament of algae’ (and ‘eli 
tively quiet) you need use only a Len-wat 
frosted bully instead of the photofash, mak= 
ing. a quick time exposure by pressing, back 
nd releasing the shutter triguer. A fifth to 
‘half second is enough. You wil find it bet. 


ter to stick to the lower powers of your ine 
Srument at first (100 diameters or Tess) as 
the amount of light coming through to the 
Bini "Weakened considerably by ising the 


her- powered. objectives 
Probably one of the most fascinating photo- 
graphic stunts to be done with a microscope 

he taking of movies. For this, you must 
ave some’ kind of motion-picture camera. 
This i not, however, an adventure to be un~ 
dertaken until you have mastered the tech- 
Digue of taking "ils" as just described, After 
You have. had some good results with this 
hotoflood or lash method, you can advance 
Confidently into the movie field, 

The strip of film reproduced was taken 
by: the ‘author with an old-fashioned hand 
movie camera (using standard. thirty-Aive- 
millimeter film) but it could have been dane 
‘equally. well ‘with sisteen-millimeter equip 
ment. It is not, however, advisable t0.ex- 
Periment with eight-mllimeter cameras. ‘The 
Adjustments are too smal 

‘The technique differs from that of “stills” 
conly'in that, You cannot focus on ground 
‘lass placed in the plane of the film but must 
ease the distance between the ‘lm plane 
find the camera front, alter removing the lens 
‘With this measurement, you can arrange Your 
focusing attachment $0 that your first experi- 
‘mental shot flashes will be fairly sharp, After 
taking them, mark with a peneil the point on 
the inner tube (J) to whieh it is pushed in. 

“To increase the shares of your pictures, 
the following steps should be followed : Put 
any mounted specimen slide under the ob- 
jective. Adjust the camera with the lens tube 
(HL) pieced all the way Into the empty lens 
Socket Focus on the screen at & point where 
{You tried the first experimental dashes. Pull 
fut the focusing tube (J) slightly and re- 
Focus, "Turn on the flood light and take 
cone-second flash, Mark the point on the tube 
(2). Then push the tube tn! very slightly’ be 
Sond the mark where the original ashes were 
{her and take another short lash, Also mark 
this on the tube. When the roll of film with 
these experiments on itis developed, you ean 
‘determine at which of the three experimental 
points the tube (J) should be permanently 
hued into a fixed focus, 


AS EY ser other phase of eraftamanship, 
‘perfection comes only to the persistent 
At frst, your bunting of live creatures in the 
microscopic junsle may include more misses 
than hits, but even then you often will be 
rewarded’ by some. beautiful snapshot —per- 
fectly caught and in focus. As you become 
more and more at home with your equip- 
‘ment, Sour average will wet better and better, 
‘until you have the satisfying album of en: 
Targements from your negatives which is the 
goal of every photomicrographer. And when 
Souivea little show of microscope movies, you 
‘can be sure that your audience will be thrilled. 
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SIMPLY MADE BOILER 


(Co = es) 


erp, With a pin, pl parton ofthe 
Ssbeatos wool out through each ofthe its in 
Bummer tube. to. form “wicks: ‘These wicks i What could be 
Should be about 34 in, long. The burner tube 2 tr sa 
ix‘held in postion by the bracket and lp eae 
shown | 
“The fuel tank is simply a small sheet bras | 
taut or a cas of saab se. leant o snail 
thabofl cock between fael tank and burner, 

‘Operation. Open shut-oll valve, allowing 
the fuck, whichis aleabol, to ran down 
the Darter ‘The sse of the Bae may be ree | 
uated by the valve | 

TM used ina boat, the fuel tank may be 1o- | 

edn any convenient plsce 
figher tha the burers Boer ‘and ey 


| They LAST LONGER 


because theyre FRESH 


LOOK FOR THE’DATE LINE” 


red tube, and 


Eveready Batteries last longer and are more 
dependable becouse they are always FRESH when 
you buy them. So many ere sold that they never 
stand long on dealers’ shelves. That's why each 
bottery con be dated to guorantee its freshness. 
Only FRESH botteries give long, 
dependable service, so look for 
the “Dote-Line” when you buy. 
National CorbonCo.,Ine.,N.Y.C. 


should be s0 placed as to make the dist 
from the boiler steam outlet to the eng 
as short as possible, A small globe steam valve 
| Should be inserted in steam line between boiler 
| and ‘engine. ‘The photo of the entire power 
‘unit hows the engine connected to the bolle 
by a length of rubber tubing. At 25-Ib. pres- 
sire this is entirely tatisfactory where flesi- 
bility is desired in’ making tests and adjust. 
ments and in experimenting with the unit. 
‘Thick-walled rubber tubing of the type used 
fon atto windshield cleaners is satisactory 
"This type of boiler can be altered slightly 
| for high-presre'oe in peed Hot on sort 
runs by adding a water gauge and substitu 
' gasoline burner of the blowtorch type. By & 
fee experiments with the thot wide open 
iCean be determined just how much fuel can 
be used at one filing without exhausting the 
water supply. 


PHOTO DEVELOPERS KEPT 
COOL WITH DRY ICE 


Dunixe hot spells itis necessary to control 
the temperature of photographic developers — —_——— 
‘glass tube, about 6 in. long, a rubber Cork | WEWIT ALL WAVE POCKET RADIO 
tha single hole, and a supply” of dry ice te $2.99 
e all the materials that are needed. Fill the TB, 
be with dry ice (varying the amount to 
regulate the temperature as desired) and in 
fert the rubber stopper. Put the tube in the 
developer with the top of the tube projecting 
above the surface of the liquid. z 
‘This device ean also be used for hypo and . ee 
‘other liquids, and will prove more convenient | Waving wsié fa” bast Ped! "RENE meu. 


than th us method of ding ordinary ie —| 
to the solution—-Manrtx Gnaxorr Real Gum 
BE AN EXPERT SHOT—Ree! Guns! 

POLISHING FURNITURE | grower 

WITH WAXED PAPER AIR PISTOLS 
pS, foe faite polsh annot rad. | Bene te ett, ZN 
be wed, in an emergency, to remove spots | geaugyse  =sooe= unin 
from wooden furniture and to make it appear 
‘well polished. ‘Wad the waxed paper into 
ball; apply several drops of benaine, and rub 
it over the wooden part of the funiture 
‘Wait several minutes, then rub the wood to 
high polish with a soft, dry’ cloth, asing 8 
light, rapid motion —M.A.U, 


RTABLE 
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ORIES THAT WILL HELP YOU GET AHE. 


‘TIME ALWAYS MOVES FORWARD 
=$0 D0 MEN WHO MAKE THE mosT 
(OF ITI THIS COUPON 15 AN INVITATION 
AND CHALLENGE TO MEN WHO ARE 


i Gane ia Gao 
Brcsaat ne ee 


HOME STUDY 
Its Value to the Man 
Who Won't Stand Still 


JROBABLY no one today is better 
qualified to appraise the value of 
jome study than Dr. J. S, Nofisinger 
‘of Washington, D.C. In ‘his capacity as 
director of the National Home Study 
Council, Dr. Nofisinger is constantly in 
touch with the foremost correspondence 
schools all over the country. Through the 
years he has watched enrollments. grow 
From a few thousands to nearly three 
quarters of a million annually. He has 
followed the careers of thousands. of 
students. He has witnessed the brilliant 
achievements of men and women who, be- 
cause of their unconquerable ambition to 
get somewhere, have opened doors once 
barred by educational deficiency and be- 
come people of importance. 

“Before the advent of home studs 
says Dr. Noffsinger, “success for the 
schooled man was problematic. Anything 
beyond a mere living was practically out 
‘of the question for the wage eamer who, 
through lack of means, misguided judg- 
ment, or force of necessity had been 
deprived of the benef 
education. Lack of early scholastic train- 
{ng is no longer a fatal handicap. Home 
study has removed that barrier which was 
‘once almost insurmountable, so that today 
any man with a suificient urge to get out 
fof the rut, or away from the blind alley 
job in which he finds himself, may do so 
if he wishes. The home study School offers 
the solution to his problem, 

“There are also in the busy marts of 
trade and commerce thousands of high 
school and college trained men who are 
called upon to perform technical and ex- 
cutive duties for which they lack adequate 
special training. For such and others 
aspiring to definite positions of responsi- 
bility, the home study school offers an 
mnity for thorough instruction. 
“Home study is the medium by which 

and greater 
accomplishment within their grasp. It is 
by far the most satisfactory method yet 
devised for the great group of people who 
‘must prepare themselves for larger success 

they continue working 

‘The value of training depends on its 
application. Is home study practical? Go 
into almost any business organization, any 
bank, any commercial house. any shop. 
mill, or factory in America today and ask 
the (question of the officers in charge, or 
of the workers. A surprisingly large num- 
ber of them will confess that their own 
success is due in a great measure to spare 
time study in the quiet of their homes. 


Wuar Home Srepy Meaxs 
ro EMPuovers: 


“The first question asked by the heads 


of business and industry today is not ‘Who 


{ee Cat a Five Yon 
Sie 


RRAARIE SCHOOL SF MEEMAMICAL DENTIST 


EL Frscincene AL 


Enjoy 
money-making business 


Reaqae sera. 
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are you?" but ‘What do you know and 
‘what can you do?" Even in the industries 
‘where highly specialized operations are in 
elect there is constant searching of the 
ranks for men who are qualified to step 
‘out of the purely mechanical jobs and i 
to positions requiring intelligent, creative 
effort, ‘There is no saturation point for 
intelligence 

“The application and use to which any 
training is put determines its value. Tt is 
‘not a matter of the location in which it 
‘was derived. Its worth is not a question 
of Gothic architecture, or ivy-covered 
‘walls, oF giant stadiums—valuable as all 
these’ surroundings are. ‘The Cammegic 
Corporation. report “on correspondence 
schools of America shows that there are 
approximately as many stucents enrolled 
‘each year in home study courses as are en- 
rolled inallof our resident colleges, univer: 
sities, and professional schools combined 

"To the large number who find ambi- 
tion or opportunity. urging you on to 
greater achlevement and larger income, 
‘while demanding from you compensati 
more knowledge and ability, we advise 
{You to turn to home study with the assur- 
ance that many of the most successful 
engineers of today secured their traning 
as you will secure yours; that many busi- 
ness executives learned management and 
Production and business control in the 
ours that are usually wasted. 

“Keep in mind the fat that many a 
successful artist and musician learned in 
the quiet of his own room the fundamental 
principles of his art, and applied those 
principles in the developing of his present 
Skill, "Remember that ‘many a salesman, 
that many an accountant, many a trades 
man and countless thousands of other 
‘men and women who have successful bus 

esses of thelt own, learned in their spare 


time as you will learn, 
‘The home study school has a distinct 
lace in the world’s educational system, 


fexts specially adapted to the student 

studies alone, cooperation that serves 
needs best, instruction of a peculiar 
type to say nothing ofthe encouragement 
the inspiration and the constant effort on 
the part of reliable schools to bring about 
the advancement and greater success of 
their students are among the facilites 
offered by the reliable schools teaching 
by the home study method. 


Wuar Home Srepy Dors ror 
THE STUDEST 

“Most people take up home study be- 
cause they see in it an_ opportunity to 
make themselves more efficient and there- 
fore more capable of earning a larger 
income. ‘Thousands have testified to the 
securing of such results. This aim of 
securing more money is entirely a. praise- 
‘worthy one, yet there are other benefits 
conferred by it which may be of even 
sreater value to the student. Among its 
‘greater gifts, home study builds character. 

“Every part of every lesson thoroughly 
mastered by every student, is the require- 
‘ment of the home study method. The fact 
that each student must recite each lesson 
in writing develops a clearness and_ex- 
fetness of thought and expression which 
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Secrets of Success| Diesel Engineering Will Need 


Trained Workers Throughout Your Life 


Why Diesels Are Fast 
Increasing 


Diels are fast replacing 
steam and gasoline rnsines 
enue they have proved 


Unveiling the 
Diesel Mystery 


Get our Free Diese! 
Booklet and learn all 


about this newest, fast- 
Sit-growing line—its op- 
portunities and require- 

Find out what 


umber of ‘Diesel ensines 
nd accewories bei 
‘factared 


; 
bee nth hw a 
Sie Kap you tert pour 


A New industry 


Soon the Diesel will 
dominate the power 


field—throwing out of 
‘employment thousands 


the ground 
Yo 


‘ercan save your jobs and 
sh non your experience 


Half the men and women em- 
ployed today are working ot 
jobs thot did net exist 30 years 
‘0go—jobs created almost over 
night by new inventions. In the 
some way, the Diesel Engine is 
building up @ big new industry 
that will provide good jobs for 
Diesel-trained men throughout 
your lifetime, 


Diesel Engineering 


Newest, Fastest-Growing Type of 
Power and Transportation 
Dicsel-powered trains have stared a 
startling comeback for the railroads; but 
their performance is no more sensational 
tam the dally work of the. thousands 

Diesel 


‘ol 
Foing on ail over the country, as the eco 


ibility ol the ‘Diesel engine 


ower sold i. 1914 was neatly six time 


Die! ‘Eosineeriog will need trained 
workers as long as you need to wrk. Write 
today for Free Diets! Booklet. No obligae 
ton.” Use coupon below. 

American School 
Drexel Ave. at SBth St.Chicag0,U.S.A. 


‘American Schoo! 


What This New Field 
Offers You 


1 you are mechanically in- 
‘lied, you owe It 19 Your 


sito investigate this new 


‘Wipro sendy empty 


‘rend and “feet 
ances ail youre 


‘m 


Train at Home 
tn Spare Time 


You can get the neces- 
sary training at home 
‘on all the latest Diesel 
‘developments — two - 
land. four-stroke cycles 
sel." 


high-speed. and heavy 
duty types; Diesl-lec- 
tric generating systems; 

re for mobile 


teaeral "with soci 
diagrams making Poel 
thet guck 


othe new 


How far you go in 
industrial word. dee 
fends more upon. how 
You tne yur pare tine 
your working 
hours. ‘Vou can learn 
how to do-an ordinary 
Jobin short me; and 
{f that is all you know, 
that is where you say 
But if you use part of 
your spare 
Bow 
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are of value in all walks of life. Further- 
more, the self-confidence secured through 
the process of utilizing leisure moments 
for definite vocational or professional ad- 
vancement is probably not second in value 
even to the knowledge and skills thus 
secured. 
Wo Swovep Exsott? 
Ve have heretofore thought of edu- 
ation and formal study courses as. be- 
longing only to the program of youth. 
But with the complexity of our modem 
life and the rapid evolution which is now 
taking place in every trade, industry and 
profession, those individuals, whatever 
their age, that do not keep up with the 
progress within their own field of endeavor 
are soon passed by and find themselves 
engaged in either routine work or relegated 
to the ranks of the human discard. Edu- 
cation as it is conceived today is 9 con- 
tinuous life process from the cradle to the 
rave and home study is one of the best 
methods yet devised of serving ambitious 
adults with organized study courses 

Among the various groups which could 
most obviously profit by home study are 
the following: 

1. Young men and women who have 
finished school, but now being employed, 
see a definite goal abead and home study 
as the direct means of reaching it 

2. Men and women who are deprived 
of the opportunity of going to school 
‘when young. 

3. Young men and women who are 
ambitious but who cannot stop working 
to 0 to school. 

4. Employed men and women who 
want to better their present cond 
‘ho need technical oF specific training for 
theie present line . .. oF who want to get 
out of 2 rut or blind alley, perhaps by 
changing: entirely their business, trade or 
profe 

5, Men and women who want to keep 
abreast of the times. and to retain and 
‘add to the general culture already received 
fn school and college. Home study recog- 
nizes no age limits 

6. High school and college graduates 
ho want to continue special training for 
advanced technical or executive positions. 

7, Men of junior and senior executive 
rank, who realize the need of constant 
refreshing on the fundamentals and newest 
developments within their field, 

Besixess Excocsacrs Hoar Sreoy 

“There are probably more than three 
quarters of a million students, mostly 
adults, enrolled each year in one or more 
‘of the numerous home study courses 
which are now available. These students 
may have enrolled either because of their 
‘own desire to utilize leisure time for ad- 
vancement or they may have enrolled at the 
suggestion of their employer. The attitude 
‘of modem business toward home study: 
courses is shown by the fact that more 
than 5000 industrial and commercial 
corporations, including railroads, banks 
manufacturing concems, department and 
chain stores, etc. have some kind of con- 
tractual relation with various home study 
schools for the purpose of ‘up grading 
and training’ their employees. 
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BUILDING SURF BOARDS 
‘Continued from page s7) 
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board should be vare 
ished ‘in the Matural 
ttood. Apply "about 
Tour coats and rub the fist thre, when dry, 
with see woot 

“The curved-bead or tabogzan typeof board 
i irate Pig Sand Th 

ited to. ordinary st in shallow waters, 
tt & not intended to be paddled far from 
shore as may be safely done with the others, 
Ieib a favorte with concemionaires at public 
Teaches, As wil be noted im the drawing, 
the fore ends'of the pices one of which & | 
Shown in Fig.'3, are not bent, but ae. cat 
from straight stock. At the two outer pieces 
ae 1 In wide, they obviously must be bande 

we from stock that thick, and 4 in. wide, | 
I of the ten inner pieces ‘are grooved, a 
Showa, to reduce the weight. Dowels, casa | 


flue, and two bolts are used in the assembly 
"This type of board also looks ‘finished 
{in the natural wood with spar varnish 

The child's paddle board, Fig. 5, i made 
from a single piece of white pine or redwood 
It should be 34 or 1 in, thick. Two o three 


Hé-in, dowels or 3.6m. brass rods will lesen 
the danser of spitting. "This type of board 
lends itself to striking decorations, and it is 
2 good idea to paint an unusual pattern with 
bright colors, at suggested in Fig. 6. 
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ELECTRICITY FROM OCEAN TIDES 


Island while recuperating from an illness, 
Franklin D. Roosevelt, has given the word 
that is making Cooper’ vision come true. 

‘And in its coming true, the father of the 
Passamaquoddy scheme sces dramatic possi 
bilities affecting human ‘Wellare as well as 
engineering advancement. 

For decades, the population in the region of 
Eastport has been dwindling. Small industries, 
have been dying out, and people have been 
moving away. With the possiblities of large 
‘Amounts of cheap electric power and a harbor 
that is 800 miles nearer to Europe than any 
‘other, in the United States, Cooper believes 
chemical and metallurgical plants will be 
tracted to the region and avast industrial 
center will develop, bringing prosperity and 
‘new life to Northern New England. 


HOUGH Cooper's scheme is the first to 

be tried out on a large scale, other plans 
for tapping the power reservoir of the sea 
Ihave been proposed and, on several occasions, 
Ihave been tested. with stall, experimental 
plants, In fact, one French author lists no Jess 
than cighty-eight proposals which have been. 


‘made for Using the tides to operate mills. AS 
carly a8 1790, a small tide-power mull was in 


‘operation on the River Tamar, in England. 
Tn general, four clasies of proposals have 


ing body was to be lifted by the rising water 
and, in descending, was to accomplish work 

‘and pulleys, In the 
raft was to be ane 


ne 
water, which would spin the wheels and pro- 
tues practically. continaous power. Nether 
a there proposals could be applied fn larger 
Seale projects 

Compresed-ai reservoir formed the heart 
of the third cass of proposals. Rising tides 
Mould compress ait ino great container and 
{his comprened air would furnish power when 
heeded, The fourth troup, and. the ‘only 
tne practical for Targe development, ithe 
Wisin reservoir scheme tobe toed at 
Passamaquoday. 

‘A curio variation of this iden was re- 
‘ently tested at the Avoomeuth. Docks, at 
{rato Ensland, ral Shkkod, a London 
hdrociectic engineer, designed the S00-hore= 
power pant with which experimental data 
Puig atembied. In his scheme excess powers 
sored as beat 


WILE the tide sping his turbine and 
generates current, a brake on the shaft 
produces heat by friction and raises the temn= 
perature of the water flowing over it to 390 
‘dezrees F. This heated water fs stored in an 
insulated tank where it remains under pres- 
sure, its temperature being equivalent to 200, 
pounds gauge pressure of steam. When the 
tide is low and current is needed, the pressure 
4s reduced, part of the superheated water 
turns fo vapor, and this operates an ordinary 
steam turbine, In preliminary tests, the ine 
vventor reports, the combination plant has 
functioned perfectly. 

Tn the plans of other engineers, tide-power 
turbines would be combined with plants burn- 
{ng coal of oll, On the coast of Brittans, in 
France, a proposal is under serious cansidera- 
tion to develop a combined river-and-tide 
hydroelectric project 

‘The firs step would be the building of a 
490-foot_dam across the estuary at Aber. 
Vrach. The plant would contain four tur- 
bines,” developing 1.200 horsepower. They 
would operate on both incoming and out- 
soing tides. Four miles away, on the river 


cued from pase 11, 


Diouris, a second dam would provide a fresh- 
water recervoir that would turn the turbines 


fof an auxiliary plant. The two projects, com= 
plementing each other, would supply’ con- 
inuous current, 


By far the hugest of all tide-hamessing 
schemes to be given serious consideration is 
fone upon which a Government commission 
has just reported favorably in England, Tt 
Proposes a. gigantic 1,224,000-horsepower de 
velopment in the estuary of the Severn River. 
Here the tides are among the highest in 
the world, 

‘AS they rush into the estuary, they mount 
vertically into a bore, or solid wall of water, 
that advances for miles up the river. The 
largest_bore known occurs in the Chinese 
river, Tsien-tang. Pouring in from the China 
‘Sea, it passes Haiening in a wall of water ten 
Tet hich, preceded by a cascade of bubbles 
and foam, 

To tap the power of the Severn tides, an 
immense dam, three miles Tong, will have 10 
bbe constructed. Just as in the Passamaquoddy 
project, excess Current will be used to: pump 
Water into a huge reservoir. This storage basin 
will have a. eapacity of 1,431,000,000 cubic 
feet and will be located on the River Wye, 
sieht ada all mies from the tde-power 
plant. 

During the seven years. the commission 
studied all phases of the Severn project, a 
fily-foot model of the estuary, complete with 
channels and sandbars, was constructed and 
tested at Manchester University, Special mt 
chinery nent water rushing up the miniature 

‘does at flood time, To study 


‘best type of barrier to 
tue, the scientists kept the model under eon 
‘tant observation for nearly five yearh 


NGINEERS point out that the dam across 
the estuary would create a new roadway 
between important industrial centers, cutting 
filty miles off the present route and supple- 
‘menting the railroad facilities now afforded 
by the Severn Tunnel. Benefits also would 
Acerue to navigation on the estuary through 
the improvement of harbor and dock facilite 

‘While the plan is sill but a vision, 
thas been approved bya scientific commis- 
sion, and there is a possibility that__work 
con the project may bevin in 1937, Fifteen 
aes expe weed a ote et 
plete the gigantic undert 

‘Al along the West cont of England, the 
tides run high. This fact has given rise to. an 
teresting suggestion. J. O, Boving, a British 
hydroelectric engineer, points out that places: 
only 130 miles apart, by air line, are as miuich 
1 900 miles apart by water, duc to the wind- 
ing of the const line. High tides teach one 
Point as much as three and a half hours 
alter they have reached the other. He pro- 
[poses a series of interconnected tide-water 
Plants. 

‘As the plants would have their periods of 
peak production at different times, one could 
take up the load when the other began to 
low down, thus sending out over high-tenston 
‘wires a continuous supply of current, This 
scheme would make high-level reservoirs, oF 
ieee teege pines Sor sce owe, un- 

‘At the present moment, in widely separated 
parts of the world, engincers are tackling the 
problem of harnessing the ebb and flow of 
‘ocean water. The time when tide-power will 
‘be an established factor in industry is close at 
hand. With work already begun at Passama- 
‘quoddy Bay, a vision of pioneers is rapidly 
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MAYAN THROWING STICKS | , High School Course 
in 2 Years 
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serves as a peg, The second stick is whittled 
from white pine, and the pes i a wood screw, 
‘which is rounded with a file after the head has 
been cut off. Slightly more elaborate is No. 5 
Tehas an ebony pes, and there is a dowel pin 
through the handle for a finger rest. Cord is 
‘wrapped around the stick in two places for 
decoration. 

Still better are the sticks marked Nos. , 5, 
and 6, These are made of maple and have 
turned ebony, bone, or maple pess. They are 
painted in various colors and decorated. with 
Cord wrappings, leather fringes, and feathers, 
fand have leather loops for the fingers, All 
three sticks ean be cut from a piece of maple 
54 by 3 by 30 in, as shown in a diagram near 
the endl of this article. The stack for the han= 
in. square, ‘The heads may be cut to 
red design and the handles rounded 
fff and dressed down to about. in. round. 
‘The sticks are then sanded, stained, and pol- 
ished, 

The peg in each case is about 54 in, in di- 
‘ameter, with a ball formed on the end. A bal 

‘concave socket in the arrow 


{ny angle from 1S to,$0 deg 
iue the peg in a hole dried in the head. 
‘decorations with 
inks of cord such as chalk line. Pull the 
‘through under the wrappings to. avoid 
Kot. The! wrappings may’ be stained with 
‘water colors and shellacked when dry. 
‘Although arrows {rom 28 in. to 
Tenuth' may be used, the standard 2 
wet or hunting ar- (C d's 
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POISON MURDERS SOLVED 
BY TEST-TUBE SLEUTHS 
(Continued jrom page 13 


same paralysis is noted in man and other 
‘warm-blooded animals. 

CCurare comes from the Strychnos family of 
Hlants, as does strychnine (Strychnos mux 
‘vomica), However, strychnine is a tetanus 
producing dus, causing violent muscular con- 
Vulbions. A strychnine victim's body is arched 
in a bow while tremors ripple the muscles. 
‘Curare, on the other hand, produces quite the 
‘opposite elec, paralyzing the muscles. 


Sual about it. Strychnine is extremely bitter, 
fone part in 70000 parts of water being dis- 
tinetly noticeable 

‘A man, his wife, and two of their children 
were killed in this case by” an attorney who 
feared the father ‘was going to “squeal” on 
him in connection with a shady case. A third 
chil lived and told of secing the attorney “put 


Somehing” in the grape Joie The "some: 
tinder Goalitative testy to 


thing” turned out, 
be strychnine 
Fomons fall into datinct chemical clsifiea- 
ons Ac nd ata form the Bt ou 
‘Among the former are such substances as sul= 
Durie and hydrochloric acid Among the lat 
ter are caustic potash and ammonia, with 
‘thers The metic poisons Hike lad, ver, 
toereury, copper, arene and thalium. sts 
aren a second group. ‘Thallium sulphate was 
the polson fall to five members ef a New 
‘York family’ in May of this year, Io tis ese, 
Chemical analysis revealed the poison in cocoa 
‘ed by the family. ‘The gaseous potions form 
Sshother group and include the famine care 
ee mononde, ve tentha of one pereent of 
fwhich in saghant ale can prove fata. This 
‘Deans that n'a garage of 200 cuble fet, one 
SRE fot of can mono, wold ea 
{GL Other gaseous potions include hydocyanic 
or od, chore, and other 
ie acid swift in Hs action, one 
to two and ope half grains being suficent (0 
Suse death. "It evaporates quickly, and 3 
‘mere whi ofthe fumes can bring death with 
Gramatie quicknes—but not with the speed 
mystery-atory writers claim. ‘Like all other 
pouons, bs cd has diferent el 
Fects upon diferent pens anda Phiadel- 
pila College fnvetigator fon the alert for 
the complications that often arise as 3 Teal, 


MAN could swallow, hydrocyanic acid 
And, in the few seconds before death en- 

ued, tov the bottle out the window, wall to 
‘a chair, and sit down. The odor of bitter al- 
tmonds or peach blossoms, <0 stresed in my 
tery stories, would indicate the acd a6 the 
‘stue of death, but only the trained investic 
fator would consider suicide when no botle 
‘ras found in the room. He would make & 
Search outside the foor, at least 

‘Nicotine, conine (whichis the poison hem= 
Geocinm, eretdchyds, al cased coe! 
‘hlorotorm, : com? 
pounds fall into a fourth group of volatile 
Dryanic poisous. A miscellansous group would 
Include Ritrabenzene, phenol (carbolic acid), 
de aie des, tong others 

‘Substances seldom caused as poisons by the 
public, such as alcobol, chloroform, and: am- 
Shonia; are incuced inthe toxcologat’ cate= 
fory. for anything capable of being taken isto 
{living organism and causing by its own 3c 
tion impairment of the organisms functlon i 
2 poison 

For this reson, the culture of septic-poew- 


were rubbed on the bridge of his spectacles, 


SONS in the several groups actin three 

‘ways, They are intent blood poions, oF 
nerve poisons Pain, semiing, and pursing 
Sre produced by the ianteIn the blood 
Ponting, the crcaation. i alfeced sect, 
{he red corpuscles are destroyed, or the dr 
fas 2 pecular action on the coloring mater 
tr decomposition products of the blood. The 
terse poisons ince the narcotics oF upely= 
in dru, these producing dlium, and howe 
‘sine convulsion 

“Te sciente investigator knows the probe 
able eect ofeach polson throueh expertment 
Sod experince and can identify Use at the 
‘autopsy and Inter check in the laboratory. 
‘Tea on the lower animals hel, row are 
Cite sell in determining the elects of pote 
Son, plson is injected into a fro Im 
phatic gland and the heartbeats, respiration, 
td elunary "and nvlunary, movernents 
ary 

“The amination of oodstans 
important part in sientic crime 
While dint trom the foreaic analysis ef 

ests to reveal whether blood spot 
Pani or human, ar evento prove that it 
18 Mood at al are often vital factory in the 
Prosecutor cae 

Sfany factor enter int the study of blood 
stainethe material on which they are found, 
their age, and the condition of the material t6 
trhich the blood adheres Blood wi form 
ompound with iron oxide, for ‘stance, 
found on rusty iron. Greasy cloth makes A 
oodstain ook Hike anyother dacloration 
‘The composition of bricks Or plaster must be 
coniderd, 

i there fa, quantity of fresh blood, a8 in 
a pool can be tested for grouping that i 
Compared with the four typeof wuman Blood 
Sod its animal ‘oy human origin determind, 
Or it can be placed under the microscope and 
the red and white corpuscles, which difer in 
imams and animals, ented, 

Ta stain & blood, there i 
hat al reve! i as such 
teen soaked ofthe cloth w 
terial holding i, chemicals re added tthe 
‘elution ands is blood, the hasmoelobin 
init wil ciystalie into -baematin.cynal 
‘Thee are rely identified der the icro- 
scope as, Ghoclte brown nee, unlly 
iourside. 


GEYERAL chemical, bensidene, ortho-tali 
dine, guaiacum, ad phenolphthalei, (urn 
Afni color when hydrogen peroxides 
Sided to them in the presence of «olution 
containing a trace of blood. Al but the phe- 
Solphthalcin ecome a beautiful bide color, 
tle ths exception turns red, ‘These tet re 
to responsive that they reveal Blood when it 
8 presenti only one part to" $0000 parts 
“Tepe hes use of serum f 

Trecipitin test makes use of serum from 
a rabbit which fae been immunized against 
the type of blood to be tested. This fused 
to dstnguish diferent kinds of blood. A rab- 
‘ie immunized with chickens blood will pro- 
hace a serum that wil react only when in €on- 
{uct with chicken’ blood. If immunied with 
human blood, the serum i the proper reagent 
fo ny mi lod, Teva ete 
many Rnd serum, in tubes con- 
{aining blood solution. ‘The ight one Uber- 
Stes the coloring matter of the blood, wile 
ihe others do nat. 


lays an 
ection 
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(Continued from page 6 


rows obtainable at any sporting-goods store 
are probably the most practical: It i neces- 
‘sry: merely to cut off the nock and form a 
rotind coneave sockst to match the rounded 
fend of the peg. Ifyou wish to make your own, 
arrows, you. will find instructions in any 
standard book on archery, 

‘The method of gripping the stick is us. 
trated in the accompanying series of four pho- 
tographs, The second, third, and fourth fingers 
grasp the handle, while the first finger is 
folded up outa uke way. Pace the azow 


focket on the peg and lay the shaft long the 
first joint of the second finger, holding the 
shaft in place with the thumb. Use only 
‘enguxh presture to keep it from falling of 
‘Stand with the feet apart, the left foot for- 
ward and pointing toward the target, the right 
foot back and at right angles to the left, un- 
Tess, of course, you are a left-handed thrower, 


ra the ack’ withthe arrow in place 
stralcht back over the shoulder and execite& 
Mrulghtforward overhand swing. At the nish 
a the stroke, rock up on the right toe. Do 
Mot try to release the arrow withthe thimb, 
sib not necesary. Hf the thm fs presed 
ilghtyaraint the atrow, but not lapped en- 
trey over the tp, the reas wil ake place 
Without conscious effort and at exactly the 
7 ae ea w bp 

he throwing sick is by no means toy 
Te has a range up to $00 {C, and the power 
tlicent tor inflce serous’ injuries. Use the 
Same prectatons as with archery. Be espe= 
lally kare to have plenty of room when You 
fit ery out the sport An archery tarts 


the most convenient to use, but any type of 
target in which the arrows will stick may be 
ed. 


‘Do not allow children to use the throwing 
sticks unless under adult supervision If you 
Teyard it a weapon and use reasonable cue, 
‘ou will find it alte safe and will soon de? 
¥elop considerable ac 

tie wil bring greater ak 
Joyment in thi unique 


SCREW THREADS IMPROVE 
BEACH UMBRELLA 


push the end of a beach umbrella far enoush 
to the sand to make it hold firmly, specially 
ina strong breeze. To make the pointed end 
‘enter the sand more readily, simply cut or fle 
4 coarse screw thread on the end—something 
like a gizantic wood screw. The stick cam then 
be turmed into the sand with little effort. The 
same expedient can be wed when it i nec 
sary to drive other long wooden poles into 
the sand or earth—S. A. Fermscit, 


OLD BALL BEARINGS ACT 
AS COASTER WHEELS 


Bors’ coasters with a very low center of 
sravity can be made by using discarded auto- 
‘mobile ball bearings and their races to serve 
fs wheels. The outer race acts as the tim of 
the wheel, and the inner race is merely bolted 
to the axle or driven over the end of a wood- 
fen cross member. A coaster of this type roll 
‘well on the sidewalk or driveway and huge 
the sound so cosy that cannot very wll 
tip over—N, D. 
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Dent 180-8 


Raise Giant Frogs 


NEW ARCUSTENE 


AMERICAN FROG CANNING CO. 
(World's Largest Prog Market) 


(MEW ORLEANS, LA, 
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| MACHINEs SHOW WONDERS 
OF THE HUMAN BODY 


(Continued from pase 3 


cach flash of light that illumines an organ in 
the transparent man, a Tabel in the base of 
the pedestal is lighted up to identify the or- 
gan. An automatic switch operates the lamps 
‘an orderly sequence, starting at the brain 
and working down through the whole body. 
‘AL the switchboard of the speech exhibit, 
you turn the little metal pointer to “5,” and 
See just how we understand the spoken ‘ward. 
A tiny light ashes in the ear and travels to 
the brain center for bearing, thence to the 
word-sound center, and, finaliy, to the com 
Drehension centers of the bran, 
Tn another exhibit, a litle hammer strikes 
1 seated maniike model below the kneecap. The 
Spectator sees the electric shock as it travels, 
‘up a nerve in the back and down another 
Derve from the spine to the leg muscle. The 
model's leg kicks out, just as that of a real 
Fen. does when taped below the kneecap, 
fre light and motion explain the phenome- 
non of reflex action. 


me | Pr down a lever and let go quickly. A 
rubber lung shows the action of the human 
Jung as it expands and contracts in breathing 
In another corner, finely wrought metal joints, 
patterned precisely after the diferent joints in 
the Iman body, portray the action ofthe 
smoothly. working hinges in our arms, legs, 
‘and hands 


How iit we can twist our heads in almost, 
any direction? Enclned ina pam cave othe 
ner, A wire outline of x human head fe 
ited atop 2 mechanical joint chat isa replea 
of the Joint that supports the human head. 
Operate the levers, abd the Wire oulline nods 
wit cal Jot jt a8 8 ing 
ira moves en ts bony Pi 

‘The Target exhibit tn the Hal of Man is 
that ttn the craton ond he 
body. ‘This huge 2 gas heart 
Schon valves modeled ster the valves of the 
Tman heart: open and clove Just as they do. 
‘An external pump fore acaored lg from 
the chambers of the heart, through tubing 
that parle the flow af blood in the human 
brody! and back again to the heart chambers 

De you want to take apart head. and 
tomo? "Come to. the sbedy books,” st of 
‘wooden pices, tro. inches, thick, carefully 
ved and colored to be perfect copes of the 
Suman heed ‘and tone, These bod 
Are in vertical upright Sections and in hore 
ental crom sections. Simply by” moving the 
levers, one separates, pece By pret, the ead 
fd torso ito ts component pars 


HY do. we differ, physically? Lights 

flash on to show the glands of internal 
secretion, the homes of the hormones, those 
mysterious chemicals that fix and hold fast 
ug phyial fates and destinies 


ower jaw, all swing into lifelike motion to 
show the mechanics involved in making but 
fone particular type of sound. 

‘The X ray, radium, and photoeraphy unite 


HERE'S THE ANSWER 
(Continued from page 5 


the files have been etched sufficiently, remove 
from the solution, wash well in waler, dry, 
and oil to prevent rusting, 


How to Clean Tent Canvas 


SB. aw omens, 1 Mildew ean be re- 
moved from a tent by sponging the canvas 
‘with a weak solution of ealeium hypochlorite, 
fr bleaching powder. Be sure to wash the s0- 
ition out well after using. 


Iodine in Human Body 


0. E, sew mavex, coxs, The average 
human Body contains about twenty milligrams 
of iodine. About half of the body's iodine is 
fontained in’ the thyroid gland, a ductless 
fland located below the pharynx. 


Testing Tennis-Racket Strings 

Qsow can rel cate strings in ten- 
sistachat be ld fron Ue tation oe oc 
Sencty? 1 would ke very uct to Roce, a 
Tae em mooteur fae singe ery 
Saute Ste Mar, Mich 

Reney te Sod ef esthag forn sort 
casancy ad emdenvor tight We Ik bora, 
Seeing bon tet aot 


Source of Second Wind 


Q—wits you please explain what 
when a runner gets his “second wind” ?—I 

incinnati, Ohio. 
‘A.—witks a runner gets is “second wind,” 
it indicates that his body is getting the in 
eel pel of aes ets roa 
‘compensating adjustment of the heart rate to 
the intake and outgo of air in the lungs. Prior 
to this point, he was trying to supply his body 
teith the needed oxygen by rapid and heavy 
breathing 


Saving a Cracked Dish 
Q—1 wave a cracked dish which has a 
srati_tentimental valve tomy. family. 1s 
{Bere any inexpensive way fn which ean pro 
tect it from further deterioration? “RL, 
Hchmondy Vat 
‘Acar tae dish is boiled in swet milk 
(coough to cover) for ferty-fve annie the 
‘Sadat wil adhere tether and most of them 
‘vil become invisible 


To Prevent Sweating Pipes 


them with red or white lead paint, 
surface are sll es apy’ the polvertced 
cork. When the paint has dried, the cork will 
be firmly embedded and this cork covering 
can, in turn, be painted. The cork layer acts 
2 feat insulator and prevents the cooler 
pipe from coming in contact with the warmer 
surrounding ait. 


Hard Pills to Swallow 
D.C, sax axrowto, TExs, Pills made of 


Pills containing such ingredients as pow 
dered emerald, ruby, topaz, and sapphire were 
administered for the same ailments, Such pill, 
ff course, were absolutely insolubie and had 
fo curative powers. Some users may have 
Bencted by purely mental reactions. 
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‘Turn an inexpensive microscope 
on hundreds of specimens within 
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world of wonders, Complete Man- 
ual for amateurs, How to use 
equipment, secure and pre- 
serve specimens, take photomi- 
crographs, ete. Numerous illus- 
trations. Full cloth bound $1.00 
C.O.D. plus postage. 
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TESTS SHOW STRANGE 
FACTS ABOUT WATER 


(Continued from pase 5) 


Meker or Fisher type, if available, will work 
better, because it produces a much hotter 
flame. The end of the coll should not be far 
from the zone of heat, 0 that, superheated 
steam will issue at the end without being 
‘cooled too much by passing through unheated 
tubing. 


WEES ths generators set-up and run 
ring, hold a piece of lead foll in the 
Visible vapor Ksuing from the coll. The foil 
will instantly melt. Ordinary wire solder, held 
In the vapor, Bows like water. Paper is in- 
stantly scorched by the superheated steam. A 
‘iearette can be lighted as easily as if a burn 
ing match were at the end of the tube! Using 
Water to light a smoke should prove a mysti- 
fying trick to try on your friends. By holding 
‘other substances in the superheated Vapor, an 
‘experimenter can devise his own favorite dem. 
fonstrations. When substances do not actual 
become ignited in the vapor, it not the lac 
‘of suficiently high temperature that will 
tsually be responsible, but the fact that the 
water vapor blankets ‘off oxygen that would 
bbe required for combustion. ‘To avoid failure 
in these experiments with superheated steam, 
make sare thatthe copper cll is heated sl 

ciently 

"The purification of water by preci 
can be Strikingly shown with the aid 
clay, two small glasses or beakers, and a pinch 
ff ordinary household alum. First rub a small, 
‘amount of the sold clay into some 
form a paste, Drop this clay paste into a glass 
‘of water, pour the resulting suspension of clay 
{nto the empty glass, and continue pouring the 
solution from one glass to the other until each 
lass contains the same amount of clay sus. 
Pension. ‘These two glasses of milky’ liquid 
then will serve as your two text specimens. 

‘Set both lasses aside and in ‘one place a 
drop of two of alum solution. Do nothing to 
the other. After several hours—or, better stil, 
the next day-—examine both plases carefully 
The clay contained in the glass to which the 
alum was added will have Settled to the bot= 
tom, while the liquid in the second glass stil 
will be milky. Like the clay, all suspended 
matter will have been precipitated out from 
the alum-teeated water. 


ATER also can be tested ensly to de- 

termine how much dissolved ait it con- 
tains. The water to be examined is placed in 
1 flack corked with a rubber stopper fitted 
With a single glass tube leading to an inverted 
and stoppered test tube, This in turn is con- 
‘ected through a second glass tube to an open 
tumbler or beaker of water. 

‘At the start the entire apparatus should be 
filled with waier so that no bubbles of air can 
be present. ‘The Mask is then heated. Any air 
sdisolved in the water is freed and passes ip 
into the inverted test tube where it is col- 
lected. As the heat expands the water, the ex- 
‘ces is caught in the tumbler of water. 

‘You will be surprised at the volume of air 
that will collect in the tet tube. By marking 
the tube with a piece of string or a rubber 
band at the point where the air begins, the 
amount of air can be measured at the end of 
the experiment by filling the tube to this point 
‘with water and then pouring the water into a 
sraduate or measuring ask 


CATHEDRAL TO STAND 
FOR TWENTY CENTURIES 
Ancurrecrs expect the Cathedral of St 
John the Divine, under construction in New 
York City, to outlast every other building of 
the present city. Granite is being used instead 
of structural sted, The minimum le of the 
building is estimated at 2000 years, 
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It's the happiest moment in 


1 she saysyes, the whole world changes. 
Wa brighter. It's different! But 

peg ip topery 
other person becomes a partner in your 
future, If you prosper, she will prosper, If 
you fail, but— 

jgDee Cit Taowe ts sais 
failure. Equip yourself for progress an 
promotion. Utiise your spare time. The 
Taternational Corres Schools offer 
f course that just 
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Salable 
Before Patenting 


New Ideas now 


‘Soxod, racial inventions may now be sally 
fnarkeiedwithoat patenting expenses Write 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 


‘The apparati the teft le wood I ase 
initergotes iver of by Coles Kb 


A Better Cup of Coffee 


(Continued from page 10) 


they have no pleasing aroma and produce a 
bitter, unpalatable beverage that is drunk 
‘only by a few tribes in the region of Sumatra, 

Seventy percent of all our coffee comes 
from Brazil, Whole lines of steamships ply 
between the two countries carrying nothing 
bat coffee beans on the north-bound. trip, 
Special precautions are taken to keep strong- 
smelling’ cargoes from entering the holds 00 
Voyages south. Green coflee readily absorbs 
and holds any unusual odor. Spices, hides, 
fertilizers, and certain chemical substances are 
never carted in ships that transport cofce. 

‘When a coffee ship steams into New York 

the first man down the 

angplank is the captain's runner. Under 
‘each arm, he carries a stack of fat tin cans 
‘containing, samples of the cargo. They. are 
rushed to consignees on Coffee Row. In half 
‘an hour, they have been examined and tested, 
the hatch covers on the veel are off, booms 
are swinging out bags, and the green beans 
fre on their way to the warehouses and to 
‘many’ of the 2,500 roasting and packing plants 
I the eooatey 

Many of these plants represent the last 
‘word in scientific machinery. Ove plant in the 
East turns out more than 100000 pounds of 
packed coffee a day. In cleaning the raw col- 
fee, the machines remove a surprising array of 
fodds and endo: safety pins, sticks, 
coins, cartridges, trouser butions, screws, and 
eamets and other semi-precious stones. Many 
plants have permanent collections of the queer 
things taken from the machines. 


EFERENT sections of the country have 
i 


nnamon-hued product, i popular, while in New 
‘Orleans and the lower ‘Mississippi resion, a 
black, charcoal type i most in demand. 

In such ends, he rare Sumatran beans 


‘out becoming woody and losing its value, 
Tn blending ‘cafes, we usually employ 
‘Santos, from Brazil, as the base, Other famous 
Jat ave the pungent, spicy Mocha, fom 
Arabia, the aromatic Blue Mountain coffee of 
jamaica, and the mildly acid Bogota of Co- 
‘Colfees usually get their names from 
the ports from which they are shipped oF the 
centers where they: are collected, 


SENG pci preach cap and 
‘er apoons we prepare the sample cups or 
Acting ‘The colice is sucked into the mouth 
ad ot poly wale 

ful at tne, i nich 


4 half a teaspo 
that the liquid 
over the mouth and 


We can taste a crack in a china cup! 
1 there i & hip cack in up, ells 
centers and i not all washed out "This rancid, 
‘oxidized material affects the next brew placed 
in the cup and the coffe taster can instant 
detect it. T have found that T ean tell the dite 
ference between two cups of brew if one has 
hardly more than one tenth of a teaspoonful 
ror cles ini an the other, Hardly any 
of the liquid is swallowed in the work of test~ 
ing. Sometimes, I taste as many as fifty difler= 
ent brews in_a kingle forenoon. Then I go out 
And have coffee with my lunch—and enjoy it 
“To aid in studying the aroma rising from a 
cup of test coffe, T have designed a curious 
evice with curved glass tubes, ‘This aroma 
ope cri the saps diet fom the cp 
ito the mouth and mose. Other aids to test= 
ing and blending are a colorimeter for match 
ing shades of color, an Onat-Muenke gas 
analyzing apparatus,’ hydrometer for deter 
‘mining the amount of solids in a brew, and a 
new laboratory apparatus which I designed 
to analyze and produce blends, 
Such equipment helps to find the answers 


to common mysteries in the realm of coffee. 
‘Woy is boiled coffe spoiled cofiee? Why can't 
caflee be cooled and reheated without ruining 
it? Why are metal coffee-making devices less 
satisfactory than those of porcelain or china? 
Why is pulverized coffee spoiled? Why is a 
drip collee maker better than a percolator? 
Questions like those are the ones science is 
‘ow anewering 

For generations, an adage of experts has 
been: “Boiled cofiee is spoiled coffee.” But 
nobody knew exactly why. Now we have diss 
covered that the (Continued on page 99) 
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HOW SCIENCE GIVES YOU 
A BETTER CUP OF COFFEE 


(Continued from pose 98) 


tant the water besins to boil, a chemical 
cchange takes place im the brew.” Oxides are 
precipitated and the flavor is changed. 

‘Again, we have solved the mystery of why 
coffee is never good if it has cooled and been 
reheated: About one ith of the weight ot 
round coffee is composed of waxy, resinous, 
Insoluble fats. Cooling and rebeating the cof 
fee melts these fats out into the brew, spas 
the flavor, and makes the drink less palatable. 

‘Not long ago, the U. S. Bureau of Stand 
ards made photomicrographs of the insides 
"number of metal coflee-making devices 
Visible pockets and ‘fissures showed up like 
craters and canyons under the microscope 
In such minute pores, coffee collects. and 
turns rancid, just as it’ does in a crack in a 
china cup, abd affects the favor of the brew 
[produced later on 


THY does pulverized coflee prove unsat- 
isfactory, ‘while finely ground coflee 
produces excelent results? The anower is sim= 
ple. In pulverizing. the beans, the grinding 
‘mechanism heats and oxidizes the fine parti 

es and imparts a bitter, acrd taste 
Tn recent years 8 great deal of research has 
heen carried on to find the best rind of cof- 
fest the old day awry corse ind Was 
favored. Recently, with the Hsing popularity 
of the drip cofee maker, fine, and. finer 
frinds have been introduced. ‘They. expose 
‘ore of the cells where the aromatic oils are 
Stored and result in a finer-Aavored beverage 
Giant machines, with four sets of rollers, exch 
palr cutting the cofice into smaller pieces, are 
Fart of the equpment af many mil. They 
ost mathemat 


Tn one test, I found that the same amount 
of beverage, with the same flavor aod rich- 
‘ess, could be made from thirty cents" worth 
(of fine-ground colfee as from $1.20 worth of 
fof a coarser grind. In another experiment, 1 
‘discovered that out of every thirty-cent pound 

fee a houewite puts in a percolator, she 
throws away four cents’ worth in saturated 
grounds, The brew passes through the coffee 
‘Several times, the lat time leaving it saturated 
with the beverage. In the drip coffee maker, 
the water passes throuzh only woce and leaves 
clear water in the spent grounds, 


IN CONCLUSION, let me pass on ten tips 
for making good cote 

1. Avoid metal coflee-making devices. Use, 
whenever possible, 2 china, glass, or porcelain 
rip cotlee maker 

2, Always use fresh coffee, finely ground, 

3, Never boil coffee or reheat it after it has 
cooled. 8 

“4. Always measure water and coffee ex- 
actly, Don't gues. 

S, Watch the clock. Coffee becomes bitter 
it stands too long on the grounds ia a pot 
fr pases over them too many times in pete 
‘colator. 

‘6. Use filter paper or porous stones to keep 
the insoluble fate from entering the brew and 

wide sparkling clarity. 
7, Wet the basket of your coffee maker be- 
fore putting in the dry, ground coffee. This 
prevents fine bits from passing down into the 
Brew before the particles clump together. 

'S. When the brew in a drip apparatus is 
ready, srth it around before you pour it out. 
Otherwise, the weakest coffee will come out 
fist, the strongest last. 

‘97 If you we a percolator, turn the heat 
low so the water wil percolate slowly. Five 
‘minutes is long enough to leave it on the fire 

10, In making iced coffee, the best results 
are obtained by freezing coffee into cubes and 
‘melting it with hot coffe rather than by chil- 
Ting hot cotfee with cubes of ordinary ice. 
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Killer Ships of the Whaling Fleet 


continued after a moment's pause, “he ought 
‘up any time now.” 
Vhat do you mean, ‘good’ whale?” 

If he stays under ten ‘minutes or longer,” 
he explained, without turning his head, “we 
can't get up to him before he blows and 
submerges again. If les than ten minutes, 
fand we're not making any noise, such as a 
Kknock in the engine o a slack sterm bearing, 
We usually ean be alongside when he comes 


fers or by a sixth sense, seem to know when 
‘any large object crosses their wake, and take 
olf on a new course, 


ASIDE Sram ou convention, 1 could hae 
o sun which mist race ough the 
tea to warn our prey of our proximity. We 
‘rere parlleting his wake now at ball speed. 
‘The whale had blown twice since we beptn to 
ino is wack, Te ie hip was eg 
"tle more” called out the lookout. 
or speed incteaed by two Enots 
Sts he coming up?” 
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Drogresively shorter, until, after five or six 
‘minutes, the whale expired and lay motionles. 
‘Ten minutes after the shot was fired, the 


lower postion. The gunner stood at the 
Alert and ready, ee 

she comin upon the bat?” he alle a 
momen ater 
pracy egw onthe sot" came ter 

“phen sw the huge bulk, ahead and off 
the port bow no farther dita than twenty 
fathoms. ‘The gumer stood let now mo- 
tioning io the whechiman to swing the ship 
slightly to port We were moving dead slow, 
Almost a a stands rang ight. Gunoet 
Dedrck wo sighting down the cannon, hold: 
ing sendy on the targets 

Propled by $50 

av explosive 


heavy rope which slipped from a neat pile at 
‘the gun mount 

“Ts he fast?” asked the gunner, even before 
the last noise of the shot died away. 

‘ast fish,” replied the lookout, who al- 
ready was Tacing down the rigsing to. the 
‘winch in preparation for playing the whale 
Until his enreass should be pulled alongside. 

‘As he spoke, T heard—or, rather, feltman diss 
tant explosion. Tt was the bomb exploding 
deep within the whale, fred by a time fuse 
five seconds after i had let the gun. The gun- 
ner had scored a clean hit, so necessary when 
black powder és used to propel these deadly 
projectiles. Oddly, I learned, 210 grams of 
Smokeless powder will dicharge the harpoon 
sixty feet a second faster than more than 
twice the amount of black powder, but it can 
bbe used only in breech-loading guns, 


BBECAPSE of ts Jone voy, harpoon 
lack powder must score a tean 
Dit. IF it strikes the water as far as sc inches 
from the whale, the shot is wasted; om the 
other hand, harpoon propeled by smokeless 
Powder are fictive when they strike ten feet 
way from a whale Their velocity and weight 
fate so great that they plow through the water 
ikea torpedo to strike the prey. 

sora the tae tal ett ee ropes 
terest Reta pond 
Se side inthe water: Again, thre the pox 
Silty Uh it may sik the sea and bounce 
Ashish as forty fee, missing the whale entre= 
iy and threatening to fallback oa the ship to 
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When Jordan Stops Flowing 


GEN CRACKS spread over the salty clay 

bed of the lower Jordan River, in 

Palestine, when summer heat dries up the 

stream. Here the valley lies 1,200 feet 
below sea level 


‘brawny arms, the sailor phunged into the flesh 


1 steel spike’ bearing a twenty-foot pole at 
the top of which uttered a red fag, bearing 
in the center a single white intial to 
all that the owners of the Hack all 


pike he secured a waterproof battery, to 
Supaly caren for Lamp a the pale top, 


OUGHOUT the rest of the day, we 

sailed steadily into the setting sun. Not 
‘another whale did we see, nor did we sight the 
other killer ship. At dusk, Captain Dedricl 
ave the order to turn about, and we retraced 


‘our voyage to pick up the prize we had staked 
‘out, With the whate lashed tightly against the 
side, we steamed at half speed through the 


‘When we pulled up to the California, 1 
bed. over ‘the side and onto the factory 
‘where sailors with the aid of winches 


ropes ano by on, 
inatpodites net the sip Mca 
of their loads, the killers put back 
ee gi 

ean rounds oe iy ee, 


Aat-bottomed flensing skifs were low- 
factory ship. In short order, a 

‘was attached to the inboard fip- 
tunder the first whale, a veven 
‘brought in by the Port Saun- 
Aensers proceeded, cutting strips 
from the carcass, the winch pulled 


3 


aa 
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oa tetween'neck and tall Aided 
by the eat of the wires, a meat cutter severed 
the whe toto thre pisces, These three hesy 
Sections then were fed from the sen had doz 
posted on deck 
vrai tthe do we standing on he 
dlorms, completed the joB of cite 
ting the whale Tato relatively smal parts, 
ther mest. moving en into the factor the 
Lsoier pasing to he lly, const of 
seo etna bors for vecing he 
at 
Biber strip were cut in pieces and shoved 
down dio ahem al 
Squares were pumped through ‘pies tote 
‘Sve, wherefore Hours they would cook 
‘unt the last ones of oll had been awa of 


MEANWHILE, the carcass disappeared, a 
test am ad eckbone wee ed tite 
oer oie for cooing, wie would cone 
the for eghten eure 

dich sated vo patel cay day be 
Tore would stand f'n hundred arr sl 
so mea 

Mee tnd loge wl he wr 
of whats st? Some wining aan 
hom T have talked beleve 


te have they been hunted intensively. 
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lg knit and spin 
was not much fun 
When ‘twas my sole 
employment 

But now | smoke 
these Chesterfields 


And find it real 
enjoyment 
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WHY SUMMER @()).LE® ROMANCE 


PEGGY SURE WAS HAL WORRIED. 
THEYRE ENGAGED, YET EVERY 

‘TIME HE GOES TO KISS HER SHE 
SAVS.."0H, PLEASE, ITS TOO HOT. .* 


y, / 


808, SHE DOES Love 
HIM, ONLY SOMETIMES: 
HALISNT..ISNT.. «| 


KNOW, | KNOW. HALS A PRINCE, BUT 
HES NOT ALWAYS AS CAREFUL AS HE 
MIGHT BE ABOUT "8.0" 


BOB_BEANANGELAND | 
GIVE HIM A MINT ABOUT USING 
LIFEBUOY. THEN IM SURE 


i 
| B08, You ceTainuy 
| AREA PAL To WARN ME, 
| GOSH, | COULD KICK MYSELF 
FOR TAKING CHANCES 
WiTd"B0" BUT You 
WATT. « 


‘ / 


OY, DOES THAT 
GRAND LATHER MAKE 


WELL, ANYWAY, 
EVERYTHINGS GRAND. 


“p’ 7 - — x 7 
NO“BO!NOW #0 spoel his wooing / TALKING 7 COMPLEXION 
SECRETS? SECRETS, DARLING, 
say, THOUGHT PEGGY Qs WE BOTH THINK 
LIFEBUOY FOR Me — DIDNT BELIEVE IN OH, SHE'S REFORMED... Bp, VES. 
NOW AND FOREVE ISSING | | MEAN (VE REFORMED: - AF vonve.ous ron 


/ 


ME FEEL CLEAN 


Ligne sci millions how Lifbuoy aide 
the complexion, Its rich lather dep-cleane, 
freshens the skin t0 radi Yee tests on 


pet ceat milder than many 

“beauty soaps.” No wonder complexions thrive! 
Old man humidity 

Hemakes you pete 

spire oflnd! Pi 

Safe, bathe regul 

ly with Lifebuoy. tt 


Bn You, 
Giang 
Puan 
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Ti GING Mr FACE 
AMOUR IVE COT 
WosneRs Like 
RE AND sensi 


‘Sl 


THAT RAZZING FROM THE BOYS Rp 
TAUGHT ME HOW TO GET CLEAN) (Sc) ® 
‘SHAVES IN SOLID COMFORT! fy 
LIFEBUOY DOES THE TRICK! oe 


x—now you can get clean, close shaves every 
Midis "even ewice aay f nebonary trie parece 
conor, with Lifcbuoy Saving Creat Ker es 
S25 more moisture~soaka saugh bead sof cay 0 
shave. ies decidedly milder chan other leading shay. 
ing soups, coo-soodhs the sin. Try 


Send for a FREE trial tube 
‘Wise Lever Brothers Co,, Dept. A-l4, Cambridge 
Mass: fora Free 13-day ube. 16) sfergand te US a8 


